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Before describing the laboratory itself it will be \vt?ll, per- 
haps, to say a word or two about the 
place where it is situated. T'iibingen 
is a quiet little south-German town 
of some twelve thousand inhabit- 
ants, but so compactly built th.it it 
does not cover more ground than an 
American village of a quarter its 
size. Quaint, high-gabled houses, 
sometimes seven or eight stories high, 
the upper ones usually projecting 
somewhat bevond the lower, and 
standing close together with no yards, 
give the place an air totally different 
from anything to which American 
eves are accustomed. On the out- 
skirts of the town, it is true, more 
modern ideas prevail, and the places 
look more like those to which we are 
accustomed. 

Tubingen lies in Wiirtemberg. 
about tvN entv miles south of Stuttgart, 
on the Neckar. The scenerv in all 
directions is charming, and makes it 
an uncommonly pleasant place for a 
summer's slay. 

The university is very old, but the 
old buildings are no longer used, be- 
ing superseded by handsome modern 
structures in the extreme northern 
part of the town. The botanical in- 
stitute with the adjoining garden lies in ihr irmiudiale vicin- 
ity. The institute itself is an oblong, substuiil:aii\ Iniilt stone 
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building occupying a street corner. Two of the sides lie di- 
rectly on the street ; the others are included in the botanical 
garden. The garden is not very large but is very tastefully 
as well as judiciously laid out, so that the most is made of 
the space. At present it is looking its best, as the leaves of 
the trees are just fully unfolded and the early summer flowers 
are in full bloom. In addition, all the portable plants have 
been removed from the green-houses into the open air. A 
small stream, a branch of the Neckar, runs through the gar- 
den and adds much to its beauty. Besides the land plants 
there is a very fair collection of the commoner aquatics, which 
are planted in a circular pond divided by stone partitions 
into sections for the different plants. Such a pond is, of 
course, extremely convenient, as many sorts of alga* and 
other useful water plants can be constantly kept on hand. 
The green-houses are well stocked, and include a large and 
handsome palm-house, which, however, is new, and does not 
yet contain any specimens of great size. Besides this, there 
are three other good-sized houses, as well as one or two 
smaller ones, and a large number of frames of small-size 
under which are grown such plants as require protection yet 
do not need artificial heat. 

Owing to the kindness of Prof. Pfeffer,^ I am enabled to 
give the readers of the Gazi: tik a plan of the laborator}- 
from which a good idea of its arrangement can be had. 

The back portion of the building is but one story ; the 
front has an upper story, also occupied by the professor as a 
dwelling. On entering the building from the rear we find 
ourselves at once in the liirge and well-arranged lecture-room 
.1, occupying the whole end of the building. In this room 
are also some work-tables where a portion of the beginners 
are accommodated. Some of the windows are fitted with 
broad sills for the accommodation of apparatus, etc., and at 
the end of the lecturer's table a water-pipe has been carried 
up so that a supplv of fresh water is always at hand ; indeed, 
one of the most striking features of the laboratory is the 
abundant water supply, all the rooms being provided witli 
one, and sometimes two sinks. In addition, a plentiful sup- 
ply of rain-water and distilled water is always kept in the 
work-rooms. 

Following the lecture-room are the two large work-rooms 
B and i\ of which the first is occupied by beginners and the 
la»ger by Dr. Klebs, the assistant, ancf the students who, 

[ > since this Article wiu written, Dre. Pfeffer and Klebs have both accepted calls to 
rtther univerxiticH. the former to Leipxig and the latter to Basel ; while Dr. H. Voehting, 
formerly of Bisel, is now at Tubingen.— Kns.] 
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like myself, are engaged in more advanced work. Tables 
containing drawers and provided with the necessary appli- 
ances for work are placed near the windows and against the 
walls, and in C, in the middle of the room as well, are case."* 
and cupboards lilled with all sorts of apparatus from a paper 
of pins to an electric clock. The more elaborate apparatus 
is mostly kept in room //, the space in the other room being 



mostlv occupied bv such simple apparatus as oni' mdiiiarily 
requires, especially gla.ss and p()rcelain articles of eviTV lic- 
^criplion. ' 

The ne\l room to the right, H. is also used by advanced 
students and contains most of the reference books ordinarily 
needed, although there is also a hook-case in (. Between 
the windows in tliis room i.s a table built against the w;ill and 
free from the lloor. so as to hi- as free from vibration as pos- 
>ible. 

The room /-*. nearly opposite, is principally arranged li>r 
ihe siudv of bacteria, iinil is amply provided with all the par- 
aphenati'a c<mnected with the invostii,'ation of these little hut 
important organisms. I'fell'er is at present doing some work 
with bacteria and showed me a number of cultures he had 
preserved, these including some of the cholera and typhus 
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germs. It gives me a curious sensiition to look at oiie of 
these tittle test-tubes half filled with a harmless-looking jelJy, 
and to think what a tremendous amount of destruction is 
locked up in this same apparently innocent little vessel. 

The print room, O, has its walls painted black, and is ar- 
ranged so that all light can be excluded, and here experi- 
ments are conducted that must 
be carried on in the dark. 
Opening from G is a small 
green-house where plants are 
kept that it is wished to have 
* ready at hand. The two- 

'j rooms. /, and K, are occupied 

by Pfeff'or as his private labo- 
ratory, and, of course, are very 
completely equipped. Here 
he spends most of his time, but 
does not forget that he has stu- 
dents in the laboratory, and 
usuallj' makes two or three 
rounds a day to see how work 
progresses and give necessary 
IS THK riARDK.v. help and suggestions. His in- 

variable question, "■Haben Sic 
"was ge/umien?'\ grows a little monotonous sometimes, as 
one can hardly be expected to find something new two or 
three times a dav. 

The space j)/is occupied by the stair-case leading to the 
second floor, and the smaller rooms are devoted to the stor- 
ing of apparatus and reagents that are not in constant use. 
The passage, .^, is lined with cases containing specimens of 
various kinds and also apparatus. 

Everything is kept in the most perfect order under the 
able management ot Johann, the factotum, who is always 
busy -setting things to rights. 

PfellVr is assisted in the direction of the laboratory by I3r. 
Klebs. llegelmaier, the assistant professor, has no work in 
the laboratory and I have seen very little of him. 

I believe the laboratory was founded by Von Mohl, who 
was professor here for many years, and the botanical faculty 
also boasts of having had Hofmeister here for some time. 
With such men as the.se it is no wonder that it holds its pres- 
ent high rank, and the present incumbent is no unwortliy 
successor of his illustrious predecessors. 
Tui'iiigen. Germany, 
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The application or the paraflBn-imbeddin^ method in botany. 

DR. J. \V. MOLL. 

In the following lines it is my purpose to introduce into 
botanical science the paraffinrimbedding method which zool- 
ogists generally have employed for several years, and with 
great success. It will be understood that the method here 
meant is that in which whole organisms, or parts of them, are 
so imbedded as to be entirely permeated with paraffin. In 
fact, if the operation has succeeded well it will be impossible 
to dislinguisii the imbedded object from the surrounding 
paratfin excejH by its color. The principal advantages of 
this treatment especially appear when it is combined with 
the more excellent methods of microscopical science: for ar- 
resting protoplasm in its living form, for section-cutting and 
the mounting of specimens. Thus it not only enables the 
observer to make sections of verv minute and tender objects, 
but also to obtain, with the greatest ease, even in very diffi- 
cult cases, sections tiirough previously determined parts of 
these objects, and, moreover, rigorously in the required 
directions. It is also possible by these means to prepare a 
series of consecutive sections, and it is obvious of how much 
u.se this may be in studving the development of many organs. 
Lastly, it is of some consequence tiiat in sections made after 
this method parts which otherwise are not united to each 
other may still be kept in their relative positions. Thus it is 
possible to make thin transverse sections of buds in which 
the disposition of tlie leaves remains unaltered, and may be 
studied with ease. That, notwithstanding these advantages, 
the imbeddintr melht)d has not been made use of to anv 
t»\tent' in botanv must be probably ascribed to various 
caused. One cause of the failure of experiments in this direc- 
tion mav have bet»n owing to the fact that the imbedding 
method \\a> not combintnl with other methods: and still, as 
has alreath been remarked, this is nrcessar\ in order to in- 
sure succr>s. In the Mk ond place no vegetable parts pre- 
>erved in alcohol >houl(l be used for imbtHldiii^. as it will be 
often found vorv dilficull lo permeate tliem witli paratlin. On 
tht* contrarv. it is nec<»ssarv to emplov ciiromic or picric acid 



Only otH' N )tMiii*i ha«* b*- fir m*" I kni'« , rumlMMsl ih«- iiiib('<1il)iu iiiHiho^l. vi/. *» 
'^i'h>> iland. Mho >l<'<M-ntH •! Ih«- >»* a i\in\ rv^\i','^ <>)>taiii('<l u nit iiHranm iihIh- Miul: liii*! itx- 

n- irj. p. •> :. 
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or mixtures of tliese with other substances. In such liquids 
fresh material should be kept for ^otne time, and then only 
alcohol should be applied for wiilidrawing the water it con- 
tains previous to imbedding. I think that this peculiarity is 
connected with the presence of cellulose, which prevents the 
paraliin from permeating manv vegetable organs, but is 
somewhat macerated bv chromic or picric acid and other re- 
Tigents. Thirdly, the imbedding method has, perhaps, been 
often tried in the case of lull-grown parts, and with these, in 
manv instances, it will not succeed so well. Sometimes it is 
ditlicult to permeate them with paraffin. In many cases, 
however, this can be attained, but even tlien sections made 
without previous imbedding are oi'ien to be preferred. More- 
over, it will but seldom be necessary to iiave recourse to this 
method with adult organs, because with these it is in general 
easv enough to obtain all the sections required in the usual 
manner. ■ Still there are cases in which the imbedding of 
full-grown parts is very uset'ul. and in several instances I 
have succeeded in it very well. 

Mv researches, however, speedily convinced me that the 
proper sphere for the application of the imbedding method, 
especiallv bv those botanists who try it lor the tirst time, is 
to be tbutjd in meristematic tissues, the cells of which con- 
tain but little cell-sap. a thin cell-wall, and much protoplasm, 
and in these respects mav be compared to animal tissues. 
In these cases 1 have met with signal success, and it seems 
that this is not whollv without importance, as it is precisely 
with growing points of stems and roots that the advantages 
of imbedding are invaluable. I d'> not mean to assert that 
in this manner results are to be obtained which are ahso- 
lutelv not to be iiad by having recimrse to the usual methods 
of preparing meristematic tissues Uiv observation. It must 
be admitted that perseverance and patience have elJecled 
much in these matters. Hut ii is certain that by this method 
' ' Iter resulls mav he obtained willi the greatest 
merh were achieved only by comparatively 
rtitii much exertion and loss of time. Thus 
mav see manv things which he otherwise 
e seen : longitudinal sections accurately 
rtian line of growing points, a series of con- 
:rse sections of the same objects, etc. And 
ch specimens in profusion, whilst every one 
■ngaged in these researches knows that by 
ual methods one is often compelled to be con- 
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tent with a single section successfully accomplished. It is 
especially for this reason that I write these lines. I am con- 
vinced that it will prove useful when more observers are en- 
abled to study the internal development of vegetable organs 
than was hitherto the case. 

It is also very fortunate, that with the imbedding 
method the application of those reagents now generally 
emploved for fixing protoplasm in its living form can be 
combined. Thus specimens are obtained in which the proto- 
plasts retain, in a great measure, tiieir original appearance. 
That this is the case will be admitted, when I mention that 
in cells with a large amount of cell-sap the peripheral pro- 
toplasm remains entirely united to the cell-wail : that the 
sections of growing points exhibit in the most beautiful man- 
ner the process ot cell-division, with its several karyokinetic 
figures ; and lastly, that even in the youngest cells vacuoles" 
may be distinctly seen. Formerly the investigator was often 
obliged to dissolve the protop^ismic contents of meriste- 
matic cells with caustic potash or similar reagents, in order 
to make their forms 'visible. Now this has become vvhollv 
superfluous, and the protoplasm mav be observed in the cells 
of the tenderest meristematic tissue, whilst the contours of 
these cells are rendered as distinct as can be desired bv em- 
ploying the staining agents commonly in use. 

In trving to apply the imbedding method to vegetable 
objects, I have followed the methods by which zo(»logists ob- 
tain their specimens, and I can not say that I have discov- 
ered anything essentially new. But still, some special pre- 
cautions are to be taken. As everywhere else in microscop- 
ical research, if is difficult, if not impossible, to give general 
rules that will hold good for the treatment ot all objects. On 
the contrarv, it will, in most cases, be found necessarv to 
treat different objects in a slightly different manner, and it 
will be the task ot' the observer to find out in each case which 
way he should follow. 

Thus it seems most rational, instead of giving general, 
and therefore partially inexact directions, to (lescribe a single 
instance at full length. If anvbodv should wish to become 
acquainted with the imbedding method I advise him to do 
preciselv what I shall describe here, and he will easilv sue- 
ceed in obtaining the same results. He may then apply this 
method to other objects, which must, perhaps, be treated 
somewhat difl'erentlv. 
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washed out of them*. Then the roots must be put into alco- 
hol, in order to replace the water they contain bv this rea- 
gent. This manipulation, however, must be conducted with 
great caution, because the root-tips are very liable to be 
shrivelled. 

I have no doubt that Schulze's apparatus^ may be used 
here with success, but I found that it is sufficient to bring the 
roots, successively for some hours, or half a day, into alco- 
hol of 20%, 40^f , 60%, 80% ^95/?* and finally into abso- 
lute alcohol. By these means shriveling may be totally 
avoided ; whilst the manipulations are very simple, when 
bottles, containing alcohol of the concentrations required, 
are alwavs kept ready and renewed from time to time. 

Now, the alcohol should be replaced by a solvent of par- 
affin, for instance chloroform, benzol or turpentine. These 
fluids may be employed promiscuously, but I prefer turpen- 
tine as being the least volatile of the three. The roots are 
first brought into a mixture of absolute alcohul and turpen- 
tine in equal parts, and after some hours into pure turpentine, 
and this again in order to avoid shriveling. After some 
hours the roots may be put into a cold saturated solution of 
paraffin in turpentine. From thence the roots are removed 
into a mixture of equal parts of turpentine and paraffin, kept 
at a constant temperature of from 30 to 40° C, in an ordinary 
drying oven furnished with a gas regulator. After having 
remained an hour in this liquid the temperature is raised to 
from 50 to 35"^ C, and the roots are finally placed in pure 
melted paraffin, whicli is renewed one or two times. 

I generally prefer a tolerably firm paraffin, which melts 
at a temperature of about 50^ C. When the root-tips have 
remained six or ei<;ht hours in this condition one may be sure 
that they are wholly permeated with parafiin, and are ready 
for use. They now must be placed in a block of paraffin of 
a rei^ular form, which may easily be held in the microtome, 
and they should be so placed in it as to enable the observer 
lo make sections in the direction required. For this purpose 
I employ a well-known arrangement, consisting of a flat 
metal plate, on which are laid two (yothic-shaped pieces of 
metal, against each other, so as to form a rectangular mould 
for receiving the paraffin. I generally employ these Gothic- 
shaped piec(»s of two sizi's, according to the form of th^ 
objects to be imbedded. One pair lias legs of 1.5 and 4.5, 

♦K<K>t« from picric acicl *>liouM bt* wti^ht'«l in alcohol of from 20 to 4«i per it-iit. 
'Art'hiv. fUrmikr. Anm. B<1. S>. p. H-'. 
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another of 2.2 and 5 centimeters. Both have a height of 
one centimeter. The metal pieces and phUe are slightly 
wetted with turpentine, to prevent the parathn from ad- 
hering to their surface, and then melted parartin is poured 
into the rectangular space till it is nearly tilled. The 
root-tips have all this while remained in the drying-stove, 
but now they are taken out and put into the paraffin filling 
the mould. If this was somewhat over-heated when the 
operation began, and needles heated in the flame are 
employed, there will be ample time for arranging the root- 
tips in the directions required before the paraffin cools. The 
objects will not stick to the bottom of the mould, because the 
paraffin here hardens almost instantaneously on coming into 
contact with the cold surface of the metal. As soon as the 
molten mass has cooled so far as tt) be covered with a thin 
film on its upper surface, cold water should at once be 
poured over it, for which purpose the whole apparatus is 
placed from the beginning in a tiat basin. 

This sudden hardening of the parafiin serves to prevent 
the formation of cavities in it, which otherwise will some- 
times occur and make it impossible to obtain good sections. 
We now proceed to the section-cutting, whicl) should be 
performed in this case with a microtome. Thus only can 
the advantages of the imbedding method be fully enjoyed, 
and especiallv if a series of consecutive sections is made. 
This, if transverse, will most b.^autifully exhibit the whole 
process of development going on in the root-tij), and if lon- 
gitudinal it will be very easv and save much labor to select 
from the series one or a few sections which have passed 
through the median line of the root. Though greatly pre- 
ferring the arrangement of the microtomes of the Cambridge 
scientific instrument company, I selected an instrument con- 
structed on less exact principles, CaldwelFs microtome being 
bevond mv means, and the so-called rockinir microtome not 
allowing the object to be moved in the three directions of 
space. This, however, is often necessarv in making sections 
of roots and other vegetable organs, especially if growing 
points are to be examined. I was often compelled slightly 
to alter the direction of tiie root, even at the verv last mo- 
ment, particularly when cuttijig longitudinal sections'^. I 
therefore employed a microtome ol Schanze, which, though 
in several respects a defective instrument, has not the draw- 

*'()f late, however. I have become more and more eonvineed llmt with Home practice 
it would l»p posKible to enipl(»y the roekinir microtonu'. niul I>r. Seh«MiliiTid's experienr^' 
fl. c.< hiis:treatl\ str('UKthene<l this eonviciion. 
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back mentioned above. It should be observed, however, 
that this microtome is properly not adapted for making a 
series ot' sections, as the knife can not be placed in a trans- 
verse position. But this ditticulty may be overcome by re- 
versing that part which holds the object and further making 
some slight alteration in its arrangement, by which, how- 
ever, the instrument loses still more of its stabilitv, already 
not very .great. Notwithstanding these objections, I suc- 
ceeded in making ribands of sections well enough, if needed, 
keeping them flat with a piece of cross-wire held in the left 
hand while cutting with the right. The sections tiuis gained 
must now be glued to the slide before dissolving the paraffin . 
If a series of sections has been made, or sections in which 
parts not united to each other should be kept in their relative 
positions, the necessity of this method is obvious. Hut in 
almost all other cases it deserves to be applied, as it facili- 
tates in a great measure the following manipulations of 
staining and mounting, and thereby enables the observer to 
prepare, with little loss of time, a great number of speci- 
mens. From these he may then choose at leisure the most 
successful ones, or those exhibiting the phenomenon sought 
for, and reject the rest. 

The operation of gluing the sections is verv simple, and 
may be performed in several well-known ways. As far 
as I know, it is best to employ a solution of india rubber, 
albumen or collodion. I mostly used the hist two substances. 
When albumen is employed for this purpose the white of an 
egg is clipped with a pair of a scissors, the same volume of 
glvcerine is mixed up with it, and after adding some drops 
of carbolic acid and filtering it is fit for use. 

If collodion should be preferred, it suffices to mix equal 
quantities of this substance and oil of cloves. Both these 
mixtures do almost equally wt'll, and are applied in exactly 
the same manner. A very thin layer of the fluid is spread 
with a camel's-hair pencil over that part of the slide (or the 
cover-glass) to which the sections are to be stuck. Then 
the paraflin sections are laid in their places and gently 
pressed against the slide with tiie brush or with the 
finger. After this the slides remain for a (puirter of 
an hour in the oven, at a temperature of about 50° 
C There the paratlin melts and the sections settle into 
the layer of gluing substance. It is also sufficient to heat 
the slides cautiouslv for one or two minutes over the flame. 
In both cases the slides, when still warm, are plunged into 
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turpentine, which soon entirely dissolves the paraffin. The 
sections now stick firmly to the glass and the slides can pass 
through various liquids without the sections being detached. 
After having remained for some time in turpentine, this is* 
washed out with alcohol of 95 % . 

We now proceed to staining the sections, but I can not 
enter into many details here, which are to be sought for in 
works treating of microscopic manipulation. 

I only observe that sections made in the manner here de- 
scribed require to be stained in order fully to enjoy the ad- 
vantages of the imbedding method. 

I will add some directions as to the staining of the speci- 
mens which we hav^e here chosen as an example, viz., the 
roots of V^icia or Allium. These roots may be stained before 
imbedding, but in this case it will be preferable to use roots 
which have been treated with picric or chromic acid instead 
of Flemming's Mixture. 

I put them for twenty-four hours into a solution of Gren- 
acher's alum-carmine alter they have reached the alcohol of 
60^. After this they come again into alcohol and are 
further treated as described above. When the paraffin has 
been dissolved out of the sections by means of turpentine, it 
may be directly replaced in this case by a mounting medium : 
oil of cloves, Canada balsam or glycerine, the latter after 
iiaving replaced the turpentine by alcohol. 

In most cases, however, it will be preferable to proceed 
to staining only after the sections have been prepared as 
above, especially if specimens have been made in order to 
try the imbedding method. In the case of a single root 
many slides may be obtained, and thus it will be easy to try 
the effect of various staining reagents. 

If only a general survey of the internal structure of the 
growing point is intended, I recommend the employment of 
alum-carmine, in which the slides should remain from twelve 
to twentv-four hours. With hiematoxvlin a similar effect is 
obtained, and if this should be applied at a temperature ot 
50° C. the process of staining will only take tVom ten to 
twenty minutes.' With both these dyes the protoplasm. 



'I ineert here a formula for obtainiug in a few hours a s(>Iution of h:ematoxylin 
Ich will remain fit for use for a very long time without forming a precipitate. Aa it is 
giTeu In a dissertation, written in the Dutch languBk't*. on a subjeot of pathological anat- 



omy. It will not, perhaps, come to most botanists' notice : Three parti* of hajmatoxylln 
are dlsiolved in two parts of absolute alcohol. Fivr jxirts of this Hoiution are added, drop 
by drop, to 100 part* of a 3 per ceut. aqueous solution of alum. This fluid is kept for 



two hours in a covered but not hermetically cIonciI glass Vfssel at a temperature of 40^ C, 

lia ■ 

ing it is used t< 
om, PathologUteh bind^iye/sfl, IHSo. 



and after having been filtered it is Immedfately lit for use. Some carbolic acid is added 
to it, and for staining it is used ten times diluted with water.— />. O. SUgf^btrk x>on Henke- 
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and especially the nuclei, are beautifully colored, and the 
colors of the cells will be plainly discernible, so that it will 
be a very easy matter to make an exact drawing of the whole 
growing point. 

For mounting these specimens glycerine or Canada bal- 
sam may be used indiflerentlv, but I generally prefer the 
latter because the coloring matter is better preserved in it. 

If, however, the observer wishes to see the karyokinetic 
figures with which the meristematic tissue of the root tip 
abounds, it will be necessarv to have recourse to the coal-tar 
colors. With the roots already repeatedly mentioned, I ob- 
tained beautiful results in the following manner: 

The slides, with the sections glued to them, are taken 
from the alcohol, where we left them last. They are washed 
for some moments in pure water and then placed in a watery 
solution of gentian-violet (Trommsdorrt ), which is pro- 
cured by adding i part of a saturated alcoholic solution of 
the dye to 1000 parts of water. Here they remain for six to 
twenty-four hours, or at a temperature of 50*^ C. for a mucli 
shorter time (one hour). After this they are treated for some 
seconds with absolute alcohol, containing i^r or less of hvdro- 
chloric acid, then washed out well, first in water with a few 
drops of ammonia, (e. g. 10 drops in 300 cub. cent, of 
water), afterwards in neutral alcohol. Finally, the sections 
are mounted in oil of cloves, and afterwards in Canada bal- 
sam. Successful preparations of this kind will exhibit most 
beautifully the longitudinal division of tlie segments into 
which the nucleus is dissolved. 

Similar, but not quite as beautiful, results are to be ob- 
tained with safranin if einploved in the same manner as 
gentian-violet, or as Dr. II. 1 vvaardemaher recommends:'' 
To a concentrated waterv solution of anilin-(ril is added 
an equal quantity of a concentrated alcoholic solution 
of safranin. In this liquid the slides remain for one 
hour, then they are waslied for a very short time in acid 
alcohol, and treated as above, after staining with gentian- 
violet. I am fully convinced that anybody who should try 
to prepare specimens of root-tjps after the methods here de- 
scribed will easily obtain the same results, and if he has 
once seen them he will certainly apply the imbedding method 
in many other cases, and fmd it very useful. If an\ of my 
fellow-botanists should wish to obtain a notion of the results 
to be gained before trying the method themselves, I shall 
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be very happy, on bein^ applied to (Nachtegaalstraat 32), to 
send tliem a specimen. It is no doubt an inconvenience of 
this method that the observer must wait for some days before 
lie can make his sections. This, however, is no serious ob- 
jection, as the operations described take up but very little of 
his time, so that lie may do other work whilst his objects 
are i^etting ready for imbeddin*^. Moreover, if many objects 
are to be treated in this manner, it will be easv, by a regular 
distribution of labor, to have alwavs material readv for ex- 
ammation. Other objects tit for trying the imbedding method 
on are the growing points of the stems of Vicia Faba, Elodea 
Canadensis. .Esculus Ilippocastanum, Acer pseudoplatanus, 
Equisetum, etc. I also obtained very beautiful specimens 
bv makin<{ longitudinal and transverse sections of whole 
plants of Mnium hornum, the first showing the antheridia 
and archegonia, the second showing very plainlv the dispo- 
sition of the leaves and their development. 
( Ircrht , Hullaud. 



HRIEFER AKTK^.ES. 

Some results of mycologrieal work in U. S. Dept. of .Vyrlealture.— 

Amonj? the dl^^coveries of botanical interest as well as practical impor- 
tance made through the efforts of the commissioner of agriculture the 
pa^t season, the following may be mentioned : 

Ist. That of Greeneria ((7. Jaliginpu Scribner it Viala), the fun- 
gus which causes what grape-growers term '* bitter rot.'' The stuiies of 
this fungus were begun in the vineyard of Hon. Wharton .F. Green, of 
Fayetteville, N. C, whose courtesy enable I very careful observations to be 
made upon its external appearance and effects, and, in constituting a new 
genus upm the species discovere 1, it was a pleasure to the authors to name 
it for Mr. Green as a mark of their esteem and respect. Later observa- 
tions showed this funijjns to be widely distributed over the country east 
of the Mississippi and westward to Texas. Uniler special conditions it 
does much damage to the crop, attacking the berries during the period 
of ripening. 

2d. That of (hnuAhrriinn diplodMa Sacc, which was first discovered 
in Italy, in 1^7*.', by M. Spega/zini.' In I880 it was observed for the first 
time in France. Its distribution in this country is not known, but its 
present limits seem to be sofuthwestern Missouri and northeastern In- 
dian Territory, where it was observed for the first time the present sea- 
son. Us effect on the berries has led to the use of the term *' white rot " 
for this disease. In France, the past season, it has occasioned considera- 
ble alarm on account of the extent of its ravages. 
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81. Thit of " Poarridie," or root rot of the grape. The root rot of 
fruit trees, especially of the pear, ha^ already h^en noted in thin country, 
but I am not aware that there has been any published notice of the root 
rot of the vine. This disease was observed in Missouri, Texas and ('ali- 
fornia. It usually appears in low parts of the vineyard or where the soil 
is px^rly drained, and is especially liable to occur where the land has 
been recently in forest. It was on land from whenc? (uk trees had been 
removed that tha disease was observed in Cilifornia. Although the fungi 
caa^iin; the ro>t rot of vines in this country hiva not been soientitically 
determined, tliey are doubtless the same as have bean found in Europe, 
anl so well studied by M. R. Hartig and by M. P. V^iaU, viz : D imai'jph'/ra 
n^itrix or Ag iricm in '^leu^. M ignirt *ent growths of the Litter fungus were 
seen by the writer in full development around dead or dying oak t»*ee8 
near DjiUa**, Tex H. It is poisible thit this fungus is tlie cause of the 
•^irious losses wh'ch the fruitgrowers ab )ut D.iUas sutler fro:n the '* root- 
rot "of peach and other tree*. Er! )rtH are being nude to determine 
whether or not this is the case. 

4th. ThAi o\ Seplosporium FhcAWii Thiimen. This fungus was found 
infesting Uie leaves of VUis Ciiifiriii'"i growing in the canons near 
O.-an^e, Ciliforn 4. O i S3.n3 of the v".n?s the foliage was aim >si entirely 
destroyed by its att-icks. It is a funi^tn si mil ir in its habit.< and action on 
theh:)4tt> C r.^tApt-i vUU Si;., ail itn pres^nv nee 1 n»)l b* regarded 
with alarm It was not se*M on th * o jlt'vate I graphs, although itappears 
to be not infreq lent in the vineyard/ of K irv>p\ Tn»* app.Mranoe of the 
upper surface of the leaves attacked b^ans a striking resemblance to 
thosi infeUel with m I lew (P /•>« h/)''-i). b it the b" I'k >p ots visible on 
thi ua l3r sarf i^'.» a* 01*^ disin^ lish it fro n th it fungu-*. 

o:h. Toal it is very doubtful if P^ronn^p*ra fUoAa his yet been in- 
troduced into Cilifornia. Tne districts supp )scd to be infe-tted with this 
pirasite, from tht» rapjrU ro;N»lve I by the D.*parlru»'nt of Agriculture, 
were found, upon invcbtigation, to \n' entirely free from this disease. 

6th. That of Crr/ttuHf m Int^t on the cultivated beets in southern Cal- 
ifornia. S J far as can ba asf^*ruin?d fr»>n iva I able aut'i ^rlti'V**, this is the 
first discovery of this disease in th ^ Ciit^l S.it's. It is conmonin 
Earop3, where it o*eas:oas s ).n'* dam ig» by dirnlninhinj; :he sugar prod- 
uct of the infested plant-*. V is oip of the ^p* m«\-* wh >s» life hi-^l^iry has 
bjeo fully tra"*l, atr)rlin4 u^ tli" kn)wl**l^c wliich will en ibl»' u** to 
control it, should it b^v-true ir.)'!')'*'-* nn * to th" 1) m» ^u.;ar iiit*'re.-ts. 

7th. Tnit t'j* fliyl.»^|) )r-*sof P.ti^ t^n^p ,r t H-l'i 'Hi m ly rem lin inUiet 
in the b*rr.es thr.»u.:h th » win.tT, an I will t; rni n it*' m the spr.ng when 
placeJ in suitible <Mnlili r\*. Fr >:n thir* it a|»p • ir-» th it th*' a-i'VHpores 
are not essential t ) the p *rp 'tu ition of the fuii^u^. Tne expalsion of the 
a^o^pDfes from their p3rlthe:'li and th'*ir subseq icn: germin ition.as 
seen in the lab )ratory of the D.^pirtm-nt, have already been re<orded. 
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.sth. Thai l^iiUwAiiialabrmeie and Ph'tmu uutcutoare ideatical, an im- 
portant fact in considering the question of treatment. 

'.I\h. That ot finding the ranture form of R^midaria Tuiatitei, or 
Spli'i'reila Fragaritr. The i>9ritfaeciii with their fully developed asoi and 
a^cojpores were found on apecimena communicated hj Mr. Frank Eurl. 
in the winter of 18is6. Later, the fungus was found in all its stages on one 
and Ihe same leaf. Itficroacopical preparations have been made which 
exhibit all the forms in a single section. 

Iflth. Tha,t of finding early in Djceniber the living mycelium of Rue*- 
Mia penic^cda in the tiiisues of apple twiga, and ita evident growth from 
the latter into premiturely forming leaves, For upon the latter, which 
were scarcely more th.in an inch in length, well developed apermigonia 
were noted December 7th. The shoot bearing these leaves had, at this 
date, been kept p»tly immersed in water in a warm room for oue week. 
The twiga in question were from a tree which, for a succession of years, 
has hid its foliage bjdiy infested with the Rie»t'lia. This lact waa some- 
what surpriaing owing to its iaolaied location, (ar from any Juuiperus or 
cedar. The matter is eaaily explained, however, if the mycelium of the 
fungus is perennial within the host. 

Ittb. That Urvdo ficim is injurious to the foliage of the tig tree in 
several localities in Florida. 

12th. That of finding Puivinia pmni s/nn-iar, attacking the leaves of 
peach trees in Texas and southern California, causing more or leas injury. 
This fungus has been found also on the wild gojae plum and the native 
plum in Texas, and on apricots.— F. Lamsos' Sf'RiKSEB, Cfiie/o/tlie Sedkm 
'/ t'effetiible Rilh-iogy, U. S. Jiepirtmfiit of Agriciillure, Wmlnnijt'jn, D. C, 
Dec. a, US7. 

A haitdy herbarlinii.— The practical study of botany is often much 

hindered by the amount of trouble many of us busy men find in the 
handhng of our specimens. Mmy an hour's work has been turned by the 
present busy lab>>rer U> other studies becaude. h.iving at his disposal only 
H few momentit. Hi'nuich of the time will needs be spent in hunting up 

tre not, as in New England, of many 

i, identified, unidentified and lor ex- 

icejaity. K) a rt|w(i close under a roof, 

omes. therefore, a neceseity to invent 

uch room, and yet will hold several 

specimons in natural iirrnngcnient where tliey can be exam- 

. mDment',* notice. Here is the way in which the writer solved 

n:i for a very frw cnils : The matprial;' neccasary are four up. 

i feel high, iwii and one half inches braid, and one-fourth of an 

If; twelve pii'ces of the same width and thickness twenty-eight 

igl and twelve similar pieces eighteen inches long. Tliese are 
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to be put together so as to form a rectangular rack, on the croas-pieces 
of which are laid very heavy binders' pisteboards, and on these, in an 
orderly arrangement, the specimens are to be kept. As the inside meas- 
urement is twenty -seven and one-half by eighteen inches, specimens of or- 
dinary s'xe mny be laid in two ranks. One can keep the left-hand row for 
his |>er8onal herbarium, and the right-hand for duplicates ; and the size 
of the whole article may be modified easily to suit one's needs. To keep 
out the dust curtains may easily be fastened on wire so as to slide readily 
at the front: and permanent curtains may be tastefully fastened to sides 
and back, so that the general appearance will be quite ornamental, and 
the good wife will no more complain of those everlasting roots and 
herbs. — F. D, Kelsey, Helena, Montana. 

Erigeron Tweedyi, n. sp. — Whole plant (almost silvery) canescent 
with minute rather soft pubescence; caudex branching, bearing many 
rigid, erect slender stems a Kpan high, sparingly branched near the sum- 
mit, the branches monocephalous : radical leaves thickish and firm, 
broadly ob )vate-8patulate, abruptly acuminate, rather indistinctly callous- 
tipped, J to } inch long by ( to i inch wide, on slender petioles twice 
their length; stem leaves few and small spatulate-lanceolate : heads* 
rather smill ; bracts of the !nVi)'.U'Te narrow lanceolate, greenish with 
somewhat scar ious margins: achenia compressed, hirsute; pappus sim- 
ple. — Belonging to the section containing E. aMp^ruginun Gray, and of 
striking appearance for the genus. The crowded caudices and obov.ite 
canescent radic.d leaves much re^emble those of some species of Eriogo- 
num, and are unlike those of aAy Eriperon I know of. Under the micro- 
s?v>p3 the hiifs of th3 leaves, etc., hive a singular appaaranoe, being com- 
posed of twj (or sometimes three) cells, the lo.ver one beinj^ generally 
muf'h shorter and of less diameter than the uppsr. Growing on rocky 
dry hills along Trail Creek, southwestern M )ntan;i, at an elevation of 
6,03(1 feet. It is a p?culiar pleasure to give this plant the nime of its 
di**c<;verer. Mr. Frank Tweedy, author of an excellent cAtAl<>)rue of the 
" Flora of Yellowstone Pcirk."— Wm. M. Canby, WiimingUm, Dd. 



EDITORIAL. 

Is No one tiling do Amorican b>tini8ts show in )re nt»jj;ligen"p than 
in the historical ftudy of a research. It seems t*) us that the firiU duty of 
a student is to tind out what his been done by others in the line of ob- 
servation selected, and the second to correct and extend tho^e observa- 
tions. One can hardly go amisin in choosing a tield of work ; but he may 
waste a great deal of valuable time in doin^ exd'^tly what other? have 
done before, time which should be spent in addinj; to preceding knowl- 
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edge. And if he rush into print before having studied the literature of 
the subject, he is apt to bring discredit upon the whole number of his 
fellow botanists. Happily (or unhappily ?) American botanists are not 
the only ones who are guilty of this indiscretion, but are the more con- 
spicuous only because the literature of anatomical botany in English is 
so small, compared with the vast volume of it in German and French.' 
We have frequently to complain of our fterman friends for neglecting 
English writings. But ihey neglect a small portion of botinical litera- 
ture. If we neglect German and French and Italian we " neglect the 
weightier matters of the law," and, quoting English writings only, " tithe 
mint and anise and cummin." 

It has (x^curred to the writer that there has been a good deal of 
needless deorying of botanical work when compared with that of zoolo- 
gists. The latter are ready enough to claim, and botanists are too ready 
to concede, that the science of zoology is far in advance of that of botany. 
Certain methods are possible in zoology which have not yet been attained 
in botany, but an unprejudiced examination of the results reached in the 
forefront of both these sciences will reveal an advance that is remarkably 
uniform. We do not refer to the work done by the " rank and file," but 
that of well- known leaders. Zoologists are fortunate in having as their 
stock in trade forms of life in which man is specially interested. For 
instance, the public ^hat listens with pricked up ears and discusses end- 
lessly concerning the evolution of birds, mammals, and man, and thus 
brings a certain popularity to zoology, cares not a straw for the wonderful 
structures of lycopods and gymnospernls. One sort of compensation 
has been that botanists have been considered a sort of harmless folk; 
while zoologists are "infidel" or "progressive," apostles of darkness or 
of light, according to the stand-point of the speaker. Botanical work has 
been no less effective and advanced in these latter days, but it lacks that 
possibility of spectacular display which would keep it in the mouth of the 
public. Monkeys and men the public wants to know about, but pterido- 
phytes and phanerogams are decidedly prosy. It will be found, upon a 
fair examination, that botany and zoology are so mutually dependent and 
helpful that one can not advance without the other. 



OPEN LETTERS. 



Vitality of seeds. 

In addition to the observation on this subject in Vol. XII, p. 21)7, the 
following, which I recently gave in the Fl.ridn Fanner avd Fruit Oro^ier, 
may be of interest; In the summer of 1885. a quantity of muck was 
taken from two feet below the surface in a mnrsh.and covered with a 
Wardian case, exposing about six square feet of surface. Only one plant 
germinated, PUea pumUay common in the locality. The sample was taken 
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with considerable care, but the entrance of the single seecl through sur- 
huce soil was not impossible. At the same time six samples of sandy soil 
were taken, three from the surface and three from two feet or more be- 
low. They were exposed in earthen pots, covered with panes of glass, 
and kept moist. The samples from the surface became covered with the 
glasses and weeds of the locality, and those from deeper developed 
nothing. A. A. Crozier. 

Drpafinwnt of Agriculture^ Washington^ D. C. 



Mr. Pringle in Mexico. 

All who read the Gazette will be glad to learn of the safe return to 
his Vermont home of Mr. C. G. Pringle. He has had a " hard struggle 
this year in North Mexico with drought and other adverse circum- 
stances/* being able to collect to advantage for only two autumn nionths. 
His field of operations was in the highlands of West Chihuahua, and, in 
spite of the "adverse circumstances" under which he labored, he has se- 
cured his usual quota of treasures, every specimen of which bears the 
stamp of the collector. 

In regard to the gras^ses 1 wish to say that, considering the large num- 
ber of species collected in Mexico in recent years, both by Mr. Pringle 
and Dr. Palmer, the number of apparently new species or forms is sur- 
I>risingly Ltrge. Of the forty-five sheet:) of grasses of the present collec- 
tion, received by me, there are thirty-five species new to Mr. Pringle's 
PlatiUr Mexicnnm, and among these twelve are probably new species or 
varieties. F. Lamson Scribner. 

WoAhingUm, D. C. 

Is the strawberry poisonous ? 

The editorial in the November number of the Gazette in regard to 
plant poisoning leads me to make the present record of an interesting 
case which has come under my personal observation. A friend and neigh- 
bored gentleman now advanced in years, is so attticted by the fresh fruits 
of the common strawberry that he is unable even to go into a room where 
they are without sufF^ring serious consequences. As a boy, he was ac- 
customed to the use of strawberries without apparent injury; but when 
about fourteen years of age he was taken violently and suddenly ill, ac- 
companied by an irritating cutaneous rash, from eating moderately of 
field strawberries. The attack was so sudden and severe that he had to 
be carried from the field to the house. From this time to the present, a 
period of some sixty years, he has been unable to eat even a single straw- 
berry without causing a more or less severe recurrence of the difficulty. On 
one occasion, some ten years after the first attack, hoping that he might 
have outgrown the trouble, he indulged in eating a few berries at a tea 
party, but was taken ill so suddenly that he was obliged to leave the table 
and retire to his room, where he was sick in bed for a day or two after- 
ward. The first symptom of an attack is the appearance of the burning 
and itching cutaneous rash, which always begins behind the ears and 
tvpreads rapidly over the body; in the instance last mentioned, covering 
ine whole body within an hour. Of course, he has long since learned to 
avoid strawberries as he would a dangerous plague ; but he is so suscept- 
ibletothe poisonous infiuence that the mere passing along the walk 
near a fruit stand where strawberries are exposed for sale is sufficient to 
cause a slight development of the cutaneous rash. 
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The only other case of the kiad which I have ever heard of, and the 
only one known to the gentleman whose case is recorded ab«ove, is that of 
a distant relative of his, who is aflLcted in a similar way. Oa one occa- 
sion, when visiting some friends who thought his dread of strawberries 
was largely or wholly a matter of the imagination, the hostess prepared 
some strawberry shrub, which was so disguised with other flavors as to 
conceal the real nature of the beverage. Of this he drank a moderate 
amount without knowing what it was; but he was soon taken with the 
worst symptom •< of strawberry poisoning, his illness speedily becoming 
so serious that his life for a time was despaired of. 

The two cases here recorded appear to be essentially the same, so 
far as the effects of the strawberry poisoning are concerned, the only im- 
portant difference being that the susceptibility to the poison was not de- 
veloped in the first case until the person in question was fourteen years 
of age, while in the other it seems to have been congenital. 

Cornell University, A. N. Prentiss. 

CURRENT LITP:RATURE. 



The Prottialllnni of EQulsetuni.i 

In this monograph Dt, Bachtien gives, in the first ten pages, a very 
full history of the special studies of Equiseturp, from DJlenius in 
1717 t Srtdebeck in 1H79. Almost all the earlier observers, as is well 
known, failed to understand the relations of the reproductive parts, and 
all the later ones have been troubled by inability to cultivate the pro- 
thallia. Buchtien gives a detailed description of his methods of culture. 
The key to his success seems to be in complete sterilization, by well- 
known methods, of the substrata used for cultures. The remainder of 
the pap^r describes fully the spore, its germination, development of the 
prothallium and its trichomes, the development of the spermatozoids and 
the formation of the young plantlet (asexual stage). Into the details of 
this developmental history we have not space to enter. The paper is a 
model of completeness and logical arrangement, and is an important one 
for laboratory libraries. 

Muscolojcia Gallica.- 

This important work has reached its sixth part which almost com- 
pletes the genus Orthotrichum. This part and a portion of the preced- 
ing and following, embracing all European species of the genus Ortho- 
trichum, has been ppecially elaborated by Dr. Venturi. He shows a com- 
mendable recognition of the variability of the species of this genus, and 
many nominal spccios nro reduced. Dr. Venturis work is not only of 

1 KntwicklungSKeschiclile <1«'.h rroihalliiim voji E«|Uisolmn. Von Dr. Otto Buohticn. (Blb- 
liothccH Itotanica, heft m 4 . pp. I'.i, plaU's vi. ( tiiiscl ; theodor l-'ischer, 18S7. Price, 
lU marks. 

SMii§coloKia (jalliea, dej*crlpiions el (igurts des Moii^-ses de France et de** con trees volslnes. 
By Th. Hu»not. Ge livraison. Royal 8 , pp. lGl-192, plates xlv-lii. Published by the 
author, Caban, par Athi.s, Orne, France. Each livraison, 5 francs. 
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interest to European bryologists, but is of much value to Americans, an 
it contains critical notes upon a number of our species. In fact, the 
whole work is worthy the patronage of American bryologiste. The 
plates are good and the work is remarkably cheap. 

Da» Botanlsctie Practfcutn.-^ 

No book ever came nearer to filling a long-felt want than this 
hjind-book, which was issued only three year^ago, and of which two Ea- 
glisb translations have lately been published. The fact that a revision 
has been so soon called for has been chiefly due to the demand for the 
book and the rapid advance in microscopical technique. This edition, 
therefore, has been completely re-elaborated; so completely that a de- 
tailed comparison with the first can not be made. A few of the chief 
changes may be noted. The number of " tasks " has been reduced from 
thirty-four to thirty-two, and the number of specimens studied has also 
been reduced somewhat, in order to give room for the more complete 
expDsition of microscopical technique. Room for this purpose has also 
been obtained by increasing the size and number of the pages, and it has 
been the author's aim to develop the microtechnical portions rather than 
the aoatomical. In this respect, therefore, the book is much stronger 
than before. But microtechnique, without reference to its application 
in scientific research,- gets np countenance from the author. Important 
changes are also made in the chapters on the tibro- vascular system and 
on the bacteria, to which alone over forty p%ges are sciven. The bringing 
of the references from the end of the chapters to foot-notes is a great con- 
venience. Not only is the information which one most wants in the book, 
but it is rendered thoroughly accessible by the elaborate indexes. These, 
already good in the first edition, have been considerably enlarged, and 
two new ones added. There are now, besides a very full table of con- 
tents and a list of illustrations, six indexes, covering 87 pages. The 
first gives a list of the plants used, indicating the parts needed and the 
deaired condition, whether fresh or alcoholic; second, a list of the plants 
used arranged according to the times at which they may be obtained, a 
most useful scheme for the collector; third, a list of instruments and 
utenbils; fourth, a descriptive list of reagents, stains, imbedding media, 
etc, with recipes and directions for preparing them ; fifth, a list of nec- 
emary reagents and stains; sixth, a general index to the whole work. It 
ie, unquestionably, the best indexed book we have ever seen. We com- 
mend Dr. Strasburger 8 example to his countrymen as one worthy of 
imitation. A number of new cuts also appear in the text of the same 
excellence as those of the original edition. We feel that the book can 

* D*a botaniicbe Hmcticuro ; Anleitung xam Selb&lstudium der mikroskopischen Botanik. 
/Or Anfunger iind Oeiibtcre. Zii^Ielch ein Handbnch der mlkro-kopinchen Technik. 
Mit IVI Holz8C"hnitt«?n. Von Dr. kduar<l Strasburger. Zweite umgearbeitete Auflape, 
Royal 8*. pp. xxxvi. t'A'x Jena : Gu^tav Fischer. Ih.h7. Price. 1« mark>. 
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not be too highly commended. Certainly, it is indispensable to all bot- 
anists who use th3 micro5cop3, and we fancy even zoologists will find it 

useful. 

The Pern Allies.^ 

Sapplementary to "Synopsis Filicum," and by the junior author of 
its second edition, appears this manual, and for the first time the lower 
pteridophytes of the world are described together in one volume. The 
general arransjement follows much the pattern of the familiar **Synopsi8 
Filicum,*' but the type is much clearer and the quality of paper used 
much heavier, so that in mechanical execution the work is an improve- 
ment on it* predecessor. At the head of each genus is a **clavis" (why 
not " key," since the descriptions are in English?), but as its ultimate 
divisions refer to groups conuining sometimes twenty species it is not as 
serviceable as it might have been made. The 8i)ecie'!S are classified in 
four ord'^rs and eleven genera, as follows : E^^LisEPArK-K, 20 species, all 
belonging to E/juMum; Lycopodiace.v., 1>S species, distributed among 
PhyllogUtSHHm 1, Lycopxiiuni 94, Tweslpteris 1, F^Uittum 2', Selaginella- 
OE^:, 38:J 8peciee», divided between Selaginella 834, and Isoetes 49; and 
KHizocARrE-i. (U species, distributed among Salnnia 13, Azdla T), Marsilia 
40, and PUidaria 6; or in all ')t>*> species, against probably 3,000 ferns, 
since it is stated in the preface to this work that over 700 have been de- 
scribed since the last issue of "Synopsis Filicum" in 1S74, and this con- 
tained 2,235. 

Looking at some of the genera in more detail, we find the twenty- 
five species of Equisetum of Milde's exhaustive monograph reduced to 
twenty here. E littorale is doubtfully credited to our flora, ' notwith- 
standing the fact that, in addition to the Canadian locality mentioned by 
Milde, we have Pr ingle's station in Vermont near Lake Champlain, and 
Wibbe's discovery of the same near Oswego, N. Y. E. telmateia appears 
under the name of E. maximum Lam., which is an error according to 
Milde, who examined Lamark's original specimen. 

Lycopodium sabintefoliuin appears as a variety under L. alpinum, 
which would seem unnecessary unless both were made varieties of L. 
complanatum, from which they have undoubtedly sprung. The substi- 
tution of L. obscurum for L. dendroideum is of doubtful propriety. 

Selaginella tortipila is included under S. rupestris where it doubt- 
less belongs, and S. Ludoviciana, from Alabama and Louisiana, scarcely 
distinct from S. apus, is recognized as a good species, so that the total 
number of our species remains as before. 

The most glaring omission with reference to American species is, 
that of two of Engelmann's species of Isoetes published in his valuable 
monograph in 18S2. This work was evidently unknown to the author, 
as he fails to mention it with Engelmann's earlier papers in the sum- 

^Hand-book of the Feni Allies. By J. G. Baker, F.'R. s., F. L. S. s . pp. 159. London : 
(ieorge BeU & sons, 18S7. 
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mary of the literature of the genus. I. Suksdorfii appears as a new species 
from Washington Territory, said to be easily recognized by its trilobed 
rootstoCk. 

The r. 8. species of Marsilia are reduced to four, M. tenuifolia 
strangely kept distinct, while M. uncinata and M. mucronata are made 
varieties of M vestita Extended study of large suites of the American 
forms has led us to ditterent results ^ The error of Al Braun (in Beri. 
Monattbericht) in copying Engelmann s M macropodaas macropus is here 
repeated, the original description evidently not being consulted. 

Salvinia natans is not credited to America, yet it^ existence in Mis- 
souri is an established fact. Notwithstanding these omissions, the work 
is a valuable addition to the literature of the f)teridophyte8. 

LrriEN M. rNDERWOOI). 



NOTES AND NEWS. 

Mr. W. Biker, formerly a member of the Kew stafl", has been ap- 
pointed curator of the Oxford Botanic Garden. 

CotNT H. VON SoLMK-LArRAOH,profej'sor of botany at (lottingen, has 
accepted the position of director of the botanical garden at Berlin. 

Prof. L. H. Bailey, Jr., of the Michigan Agricultural College, is 
delivering a course of lectures at Cornell University on horticulture. 

Two new genera of Ascomycetes are publi8he<l in Jimmal de B*f 
ianit/tw (Nov. 15) by M. Ph. Van Tieghem, under the names Oleina and 
Bidt^eapiifi. 

Ekrati'M. — After tlie review of Rees and Fischs monograph on 
Elaphomyces, vol. xii, p. 2o»>, append the initials W. T. The review was 
contributed at the editors' request 

Dr. H. H. RrsHY ha** distributed his pa[)er on the cultivation of Cin- 
chona in Bolivia as a reprint from the Ph 'tr mare ut mil Rfvoni. It was read 
at the last meeting of the A. A. A. S. 

As article on the mycodomata of papilionaceous roots by Dr. A. 
N. Lundstrom in the last number of Hianiska N<fti3*er is accompanied 
with a plate illustrating the bacterioid bodies found in the tubercles. 

An interfstin*. account of the morphology and biology of the Ure- 
dine:** by P. Dietel is being published in the successive numbers of the 
H innMchfA (enlrtiiffiaHf in which many AinericAn species are considered. 

The Hfj*/ Amermm *Sf/' nti^ enters uinm its fourth volume with con- 
tinued assurance of success. Its editor, Mr. C. K. Orcutt, is doing a gooii 
work in keeping alive an interest in natural history subjecLnon the Pacific 
slope. 

Processor L. von CiENKowsKi.of the Russian University of Charkow. 
well known by his studies on low forms of animal and plant life, and 
particularly by his memoir oa the "Morphologie der Bacterien," died 
<>L'tober 7, at Lpjpxig. 

if. Htjlletln Torrey Bol. Club, May. I^h;. 
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The Copley Medal for 1887 has been awarded to the distinguished 
botanist, Sir Joseph Dahon Hooker. In his address of presentation, Presi- 
dent Stokes (of the Royal Society) gave a brief account of his place in 
botany, the most appreciative words being quoted from Prof. Asa Gray. 

The third numher of PUtonia (November, 1887) contains "West 
American phases of the genus Potentilla," the third papier on " West Am. 
Asperifolite," "Some American Polemoniacese," "New or noteworthy 
species," "Echinocystis, g Megarrhiza,*' and a " biographical notice of Dr. 
Albert Kellogg." Those interested in the botany of the Pacific slope can 
secure this series of papers by addressing Prof. JBdward L. Greene, Berke- 
ley, California. 

Engler and Prantl's Die naidrliclyen PflanzeiifatiiUien has reached 
its thirteenth number, and, with its array of authors, superb illustrations 
and low price, remains one of the most notable botanical publications of 
the day. The last four parts contain the following families: AmarvlH- 
dacese, Velloziaceie, Taccacete, Dioscoreaceaj, and Iridacfu), by F. fax; 
Flagellariacete, Mayacace.'v, Xyridacete, Rapateaceus Typhaceae,and Spar- 
ganiaceai, by A. Engler ; Kestionacete, Centrolepidaceie, and Eriocaulaceae, 
by G. Hieronymus; Bromeliacei«, by L. Wittmack; Pandanaceie, by H. 
Graf zu Solms; Graminete, by E. Hackel. 

Epidermal chlorophyll is the subject of a paper in the J<>urn(U oj 
Botany (Dec.) by S. Le M. Moore. Stohr (Sitzb. der K. Akad. Wien. 1879. 
p. 87) had shown that out of 102 dicotyls 94 had chlorophyll in epidermal 
cells at some period of life. Mr. Moore found that but of 120 angiosperms 
102 had epidermal chlorophyll at least on the lower leaf surface ; of these, 
115 were dicotyls, 101 of which had epidermal chlorophyll. Of the species 
with epidermal chlorophyll grains, 34 per cent, showed easily discoverable 
starch therein ; in an additional 24 per cent., small amounts of starch could 
be discovered ; leaving 42 f)er cent, with absolutely starchless grains. 

In a short note in the BiolAigisches CentmlUatt (vii. 510) Stahl suggests 
that raphides, hitherto considered as a useless excretion, are specially 
useful to plants as a protection against the herbivorous animals. In a 
series of experiments it was found that a large number of animals eat not 
stall or but sparingly the plants containing raphides, while some— f. ^., 
snails— eat only the parts of the plants from which the needle crystals 
are absent. He adds that many plants considered poisonous - e. p., Arum 
maculatum — owe the burning taste wholly to the numerous raphides 
which escape from their receptacles and pierce the tongue and gums. It 
would be interesting to know whether the juice of our Arisajraa triphyl- 
lum would lose its intensely acrid taste by filtration. 

Prof. Joseph LeConte, in Am. Jour. Sei. (Dec), has a paper upon 
the flora of the coast islands of California in relation to recent cnanges of 
physical geography. His conclusions are based upon results obtained by 
Prof. E. L. Greene in his studies of the flora of these islands. He con- 
siders it to be proved that the islands were undoubtedly separated during 
the quaternary period, and that the peculiarity of the flora is due to 
species saved by isolation. In the case of Madagascar the separation has 
been very long, and the peculiarity of its flora is due partly to " pro- 
gressive divergence," and partly to forms saved by isolation. As the au- 
thor suggests in the closing paragraph, such conclusions can be safely 
drawn only after a much more exhaustive study of the species con- 
cerned. 
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Uk. Asa Gray died at his home in the Botanic Gar- 
den, Cambridge, Mass., January 30, i8cS8. He was born 
November iS, 1810. The funeral services took place at 
Appleton Chapel, February 2. A biographical sketch, 
with portrait, was published in the Botanical Gazk:tte 
for January, 1HS6. In the March number a suitable no- 
tice will appear, prepared by one intimately associated 
with him. 
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Undeseribed plants from Gnatemala. If. 

JOHN DONNELL SMITH. 

Chrysoehlamys Guatemaliecana. ( j< Tovomitopsis ) . — Arboreous , 
branchlets terete: leaves oblanceolate, 4-9 inches long, a 
third as broad, shortly acuminate, narrowed acuminately to 
a short petiole, chief lateral veins 10-12, younger leaves 
aureo-punctale and delicately reticulate with free veinlets : 
panicle short-peduncled, 3-4 inches long, tri-quadri-trichoto- 
mous, ultimate clusters cymose, axes complanate, bracteoles 
triangular and concave : flowers in specimens seen pseudo- 
hermaphrodite ; alahasha round -oval, half the length of 
pedicels ; bracts 2, ovate, \\ lines long : sepals 4, oval, nearly 
equal, 3 lines long: petals 4, obovoid, a little exceeding 
sepals, like them striate and punctate : stamens eftete, in- 
definite, concrete at base, equaling ovary, external ones 
shorter, filaments flat and linear-tapering: stigmas 5, cune- 
ately oblong, confluent at base, exceeding diameter, of 5- 
locular ovary. — Forests of Pansamala, Depart. Alta Vera- 
paz, alt. 3,800 feet, June, 1886. (Ex Plantis Guatemalensi- 
bus Tuerckheimianis, quas edidit John Donnell Smith, 989.) 

Harpalyce rnplcola,~A shrub : petioles 6-9 lines long, like 
the racemes ferruginous-pubescent: leaves 4-5 inches long : 
leaflets 11-15, oblong, retuse, rounded at base, i inch or less 
long, half as broad, terminal one tlie longest, diminishing to 
lowest pair one-half shorter and oval, at flrst puberulous 
above and aureo-atomiferous beneath, both surfaces soon 
glabrate and minutely reticulated, impunctate, margins revo- 
lute, petiolulate : racemes axillary or from leafless nodes in 
terminal panicles, nearly equaling leaves, 12-18 flowered, 
peduncle equaling petiole, pedicel 4 lines long: calyx to- 
mentose, atomiferous, oblong-falcate, half an inch long: 
petals purple, aurich'd on one side : vexillar exceeding the 
others, 9 lines long, 7 lines broad, round-obovate, auricle 
minute; alar i\ lines broad: carinal a little shorter, partl\ 
cohering: staminal sheath cleft to base; greater anthers 
linear-oblong, J line long ; others ovate, one-third as long: 
ovary linear, i locular, b-7 ovulate. — Approaching //. arhiyi- 
t'sretis Gray, the originals of whicli (Ervendberg 18, Coulter 
SSb) in Harvard Univ. herb, difler bv their coriaceous ob- 
scurely veined leaves atro-punctate beneath the close pubes- 
cence of under surface, short racemes of smaller flowers, 
biauriculate vexillum, smaller less heteromorphous anthers. 
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and habit. — Mountain clifl's near\ Santa Rosa, Depart. Baja 
V^erapaz, alt. 5,000 feet, April, 1887. (Ex PI. Guat. cit. 
1210.) 

Baohlnia Rnbeleraziana. ( ^ Casfaria DC\) — Arborescent, 
10-15 feet high, rufous-tomentose : stipules and bracteoles 
linear-lanceolate, 2 lines long: petioles 9-15 lines long, in- 
serted between a pair of minute subulate smooth spines ; 
leaves membranaceous, glabrate above except midrib and 
margin, pubescent beneath with tomentose veins, ovate-ob- 
long, cordate, 4-6 inches long, two-thirds as broad, 9-nerved ; 
lobes triangular, acute, an inch or less long, sinus nearly 
rectangular: racemes extra-axillary, 15-20-tlowered ; rhachis 
at length an inch long, peduncle and pedicels a third shorter : 
flowers andro-mona*cious. chiefly with abortive pistils, pendu- 
lous in the bud : calyx spathaceous, in the bud q lines long and 
2 lines broad, tomentose, ^-denticulate bv excurrent nerves : 
petals linear-lanceolate, spathulate, sessile, ciliate beneath, 
red, diminishing from the interior one 1 1 lines long and 2 
lines broad to the exterior one a half smaller: stamens all 
shortly connate, each with a hirsute process on the inside 
near its adnation ; the fertile i, equaling petals, glabrous; 
the sterile about halt as long, unequal, ciliate: pistil tomen- 
tose, exceeding petals ; stipe nearly as long and style half as 
long as the linear 12-ovulate ovary. — Banks of Rio, Rubel- 
eruz. Depart. Alta Verapaz, alt. 2,500 feet, April, 1SS6. 
(Ex PI. Guat. cit. 896.) 

BanhinUi Pansamalana. (^g Casparia I)i\) — Smooth through- 
out : stipules and intrastipular spines minute, deciduous: 
petioles about 18 lines long, incrassate at each end ; leaves 
coriaceous, entire, round-ovate to broadly elliptical, abruptly 
acuminate, 7-nerved, 5-7 inches long : racemes axillary and 
terminal, simple or dichotomous, i^xceeding petiole, 10-20- 
tlowered : pedicels 8 lines long, recurved : tlowers hermaphro- 
dite : calyx in the bud linear, obtuse, entire, 9 lines long; in 
anthesis spathaceous, splitting into sepals at base only, re- 
flexed : petals narrowly linear, tapering into a long claw, 10 
lines long, the vexillar smaller: stamens united for a line or 
two in a sheath cleft to base; the fertile 3, equaling petals, 
anthers 2 lines long ; staminodes intermediate with the fertile, 
half-connate, barbate within: pistil sigmoid, nearly equaling 
stamens ; ovary pubescent in two lines, long-stipitate, beaked 
with a short stout style; stigma oblique, oval, a line long; 
legume coriaceous, flat, linear, 8-9 inches long, 9 lines 
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broad: seeds 0-12. oval. r^at. — A tree I--15 teet high with 
roseate flowers. R:ver banks. Pansamala acd SacoIoU alt. 
,;7-3Nx> feet. June, i'^'*^5. ' Ex. PI. Gua*. c::. cSi, • 

Jbueslia <{«etzaL . f ]j''ij': t'-^ >?•-;>- /?--v . s*r Benth. in 
Trans. Linn. S-'C. x\x. 55T. — GIa*?r:us. ^'auce-nren: : siip- 
u'.e^ per^:^:ent. ren:::rrn. amp-r-xicau*. erect, cart: la urinous, 

n^ht*>v:en:-p.t!l:»i, r!.i'^^'l-i:e-\fr:r:ec. j-;S Iir.es br-ad. three- 

4-C' rncr.e^ \ r.^' : ieart-:s t^^^-: j,::e. ■ '•^1- :ue*'. "1 n^ or oval, 
h^^f d:T!-vi:a:e-i:'^rd ttc*. cark-^een .iS^.e. r^'e beneath. 12- 
:^ !:ne^ ['-nj^. .t >..t!r :■ ■ t \ >-:. rJ.^ j.-^ br ad. !■ Ar^-r pairs re- 
t:::c*^d : o-'.d e^ir^ct >e<^ Ir. l:r.r.;r-!ar.ce'-a:e. 5-7 lint-s long. 

*k««*« ■* • ■• ft 

,trd '^i. "v-rt:c-.\i:e in a :errr^'r..i! : ^^ 's* :vi -e>-*l': r.iCrme half 
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of greater stamens 2-3, clavellate-tipped, one-third longer 
than the uniporose anthers: capsule shortly obpyramidal, 
acutely triquetrous, 3 lines broad ; seeds obconical, muricu- 
late, pale with a red aril. — Damp rocks in the Pansamala for- 
ests, alt., 3,800 feet, Aug., 1886. (Ex. PI. Guat. cit. 726.) 

MyriocariMi heterostachya. (M. keterospicata. Box. Gazette. 
xii. 133.) — Monoecious and dioecious. — More recent speci- 
mens exhibit male and female spikes borne on distinct plants, 
as well as in distinct axils of the same plant. — Forests of Pan- 
samala, alt. 4,000 feet, Jan., 1887. (Ex. PI. Guat. cit. 2f^') 
The opportunity is seized to correct also the hybrid name first 
given. 

Baltimore^ Md. 



Uncinala polyehseta B. & C. 

S. M. TRACY AM) B. T. GALLOWAY. 

Although this species has been known for more than ten 
years, it is believed that an attempt to reconcile the differ- 
ences in published descriptions, with the addition of such 
facts as have been noted in a recent examination of fresh spec- 
imens collected on Sand creek, five miles east of Starkville^ 
Miss., will be of interest to mycologists. 

The most important bibliography of the species is here 
given. The earliest published description is by Berkeley 
and Curtiss, in GreviUea^ vol. iv, p. 159, 1875-76, as follows : 
" Uncimda pleochtela. Perithecia scattered, appendages about 
28, i^ times longer than the diameter of the perithecium, 
hyaline. On leaves of Celtis occidentalis. Carolina. No. 
5619.'' In Saccardo's Sylloge Fungorum^ vol. i, p. 9, occurs 
the following (translation) : ^"Pleochifta, Saccardo and Speg- 
azzini. Michel, ii, p. 373. Perithecia imbedded in the 
mycelium, globose-lenticular, without aperture, texture sub- 
coriaceous, parenchymatous, appendages very numerous, 
radiating, clavate, straight, simple, forming a hyaline band. 
Asci clavate, two-spored, spores rarely oval, without septa, 
sub-hyaline. Appendages very close together, straight, sub- 
hyaline at the base, asci smooth, etc. Separated tVom Ery- 
siphe and Uncinula. P. Curtisii. Sacc. and Spez. Fung. 
Arg. Pug. ii, p. 44. Erysiphc and Uncinula polychiPia 
Berkeley and Curtis, Grev. 1076, p. 159. Uncinula Lyncktr 
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Spez. Fung. Arg. Pug. ii, p. ly, no. 54. Mycelium h3'po- 
phj'llous in orbicular whitish spots, perithecia scattered, ap- 
pendages (about 28) half the diameter of the perithecia, hya- 
line ; asci nodulose at the base, 80-yo X 25-30 n, two- 
.spored, spores nearly oval 25 X 17 /i, hyaline. Occurring on 
leaves of Celtis Talce and C. occidentalis from Buenos Ayres. 
April, 1880. (Spez.) Alabama and Carolina. (Curtis.)" 

M. C. Cooke, in " Notes on Peris poriacea; of Saccardo's 
Sylloge Fungorum," published in GreviUea. xi. 1882, p. 35, 



m 



. A, Fiiur-sporiil anciin. 5. ClHTHtenppeiidittc from Imtnii-, 

takes issue witii Saccardo on tlie formation of llie new genus 
P/eocfi<etii, and insists tliat P. Ciirit'sii Sacc. and Spez. is " a 
true Uncinula, with numerous appendages curled at the tips, 
just as in U. adunca, except tliat they are thickened upwards 
.so as to be clavate ; '" and therefore it ought not to be adopted 
•■as the t\-pe of a genus with straight appendages." 
The "joHrnal of Mycology, 1886, p. 43, saj's : 
^^ Uuciuiila ■polychteta B. & C. — In the description of this 
species, published in (h-eviUea, vol. iv. p. 159, and in Sac- 
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cardo's Sylloge^ vol. i, the number of appendages is said to 
be *' about 28/' and the number of asci is not stated. In a 
recent examination of South American specimens from Prof. 
Spegazzini, I found a perithecium (the only mature one ex- 
amined) containing 50 two-spored asci, and surrounded by 
over 200 appendages, 114-120X6-7/1, hyaline, continuous, 
with attenuated, involute tips. Perithecia 225-230/1 in diam- 
eter. 

** The foregoing notes are also applicable to specimens of 
l^ncinula folychceta B. & C. in Ravenel's Fungi Car oliniani. 
The species is remarkable for its numerous asci and append- 
ages, but it seems unnecessary, on this account, to make it 
the type of a new genus. Possibly, the statement that the 
number of appendages is * about 28 ' is a typographical error 
for * about 228/ which would be nearer the actual number." 

In his Additamcnta, published in 1886, Saccardo, how- 
ever, still adheres to his t)riginal name of Pleocha:ta Cnriisit 
Sacc. and Spez., even in a description apparently re-written 
from that in the yourna I of Mycology, as follows: ** Perithe- 
cia 225-230// in diameter, appendages numerous, about 200, 
hyaline, continuous, apex attenuated, incurved, asci about 
50, two-spored.*' 

In the specimens before us from Mississippi and Carolina, 
the mycelium is hypophyllous, in irregular whitish spots, as 
sliown in fig. i . Usually, but one such spot occurs on a leaf, 
and the mycelium is by no means abundant. The perithe- 
cia, which are irre<;ularlv scattered over the mycelium, are 
much larger tlian in any other American Uncinula, iresh 
specimens, collected in November, measuring 275-280 /i in 
diameter. U. spiralis is usually 85-100/1, and U. circinatie 
.sometimes reaches 175 /i. Older specimens of I'. polych<eta 
measured 250-275 /i. The appendages vary from 250 to 300 
or more, Berkeley and Curtis' ** about 28'' probably being 
a misprint for *' about 2S0." On immature perithecia the 
appendages are all clavate, as described by Saccardo, but 
on mature specimens they become longer, 122-150 /*; the 
.clavate form gradually merges itself into the coiled attenuate 
tips sliown in Hg. 6. Our material was abundant, and we 
found this cliange in torm exhibited on every leaf examined. 
The "appendages clavate" of Saccardo and the *' append- 
ages curled at tiieiips" of Cooke are entirely harmonized by 
this knowledge. 

The asci are broadly chivate, sometimes nodulose at the 
base, wall rather thick, quite regular in sliape, and uniform 
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in size, hyaline : from 50 to 62 in each p>erithecium- Spores 
usually two, oval, sub-hyaline, nearly filling the ascus. 
Sometimes three or even four spores are found in an ascus. 
When three occur in an ascus two are of nearly the usual 
size and the third quite small, and when four occur all are 
small. 

Department of AiJi^iculiurc^ IVashiuaion^ D. C. 



BRIEFER ARTICLES. 

PUm of a b«tAAical lab^nitorj—In the Gazette for November, 1S87, 
Mise Lillie J. l^Artin published a plan of a botanical laboratory, which I 
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?izf '^)x 44» ft Fiu I rrrMjnd flfK>r, A, enlrmn* e hall, with fttairwmy; B. d*rk room : h. 
bljM?kb<j«r<l : r. pt.v^iu:. vi('Bi UU»raiorT . />. h(><>«l ; E, uMe? for ihre* advanord •tadenU': 
F wriliij^-de*k *'i. ulnr* f<»r twelve elementary pupil* there i* room also for a aecopd 
row*; //. Kreeii houi*; /.oven. J Mnk ; A'. Uble for K^-ii^ral u»e : L, for large ^P' v 
with Binnt. iliviilled water. eml>ed<linif apparatus, ctr. : M, Uble for cbemioal wort: A. 
rack* for reaf»"iiu«.; t>. Uble for mioroloine* ; P, Drofeasor's room; Q, room for chemical 
balance and other delicate iainnimeuts: li. >\ T, V, ca.«e*. 

Kijr II iie^-fmil floor, r. rtairway : IF. landing ; X library and raading-room : 1. lee 
tare- room. » ith ca*** for diafrrams, etc. ; Z. lai^e room In which model*, dried specimens 
and vpeclmen* Ui spirit are kept. This room may be provide*! with a gallery. 
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fear will not be found acceptable by a great many botaniuta. I shall not 
criticise it in detail, but I may be allowed to state that the most eminent 
teachers of botany insist on having their laboratories conform to the fol- 
lowing principles : 

1. The laboratory should not be uddd as a lecture-room. Only occa- 
sional help by drawing on a blackboard should be given to the students, 
whereas systematic teaching is to be done in a room specially fitted for 
the purpose. 

2. Models, dried specimens and specimens in spirit should be kept 
in a separate room, from which they can easily be taken into the lecture- 
room. 

3. Only a few important text-books should be admitted to the labor- 
atory. All other books and periodicals may be consulted in the library. 

4. Chemical work should not be done on the same tables on which 
microscopical work is carried on. Whenever fumes dangerous to micro- 
scopes are given oH in a chemical process a good hood is necessary. 

In order to meet all these requirements I submit another plan. I 
have not indicated an)' windows, but have not left them out of account in 
my calculations. In the laboratory they ought to be as large and numer- 
ous as possible, but the exact position of them here and in all other rooms 
ought to be arranged with an architect, though not entirely left to him. 
At R, 5, T, U, spaces are left for castas to hold material for cutting, bottles, 
mortars, funnels, etc. In the middle of the laboratory an iron column is 
to support the ceiling. The 'loors are indicated on the drawing, which 
will make the general arrangement of a laboratory as I should like to 
have it much clearer than I could make it by words. I refrain from go- 
ing into 'details, as I shall have an op{K)rtunity of doing so in a future 
pAper for the Gazette on the Oxford laboratory To prevent misun- 
derstanding, however, I have to add that the plan of the Oxford labora- 
tory is entirely different from tne one I have designed. — Selmar 8cHf>N- 
LANi>, Botanic Gardtti, Oxford. 

Effect of the wind on been and flowers. — It must be a matter of com- 
men observation that the wind has an influence on the flight of insects 
and birds. While in continued tligbtthey seem to have little difficulty in 
moving with the wind, in rifling and lighting they use their wings with 
more precision when their faces are turned against it* Thus, if a bee 
comes with the wind, it turns when it visits a plant and lights on the lee- 
ward side. If it is visiting flowers regularly, it moves against the wind, 
since it can rise and light more easily by so doing. 

A simple eflect of the wind on flowers is that it carries the odors so 
that they are most readily (>erceived on the side toward which it blows. 

' Id Florida I mw iiihiiv liu/7Ar(l>« hixI viilttires UuhllnK >\ilh thoir fuoes to the wind 
W^hen dUturbed. ihey rtnie al'Hui.-i Um- \\\\h\ Hud *uiinK Hruutui mid IlKhltNi with Ibelr 
fATva loirmrd il. If orit* i>a''«>tMl ti fe vr fii-i lH>ot;d wIhti' he wished u> light, he would make 
A elrrle of ili> yardjt nlbvr thAti turn wlir> hii iMtk lo ihcwitid. 
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Then the wind catches in the leaves and flowers and bends the stenofi and 
branches, so that the flowers are most conspicuous on the same side. I 
have seen the heads of Helianthusgrosse-serratus turned to the northeast 
by a southwest wind, and the bees were flying southwest, and thus ap- 
proached the heads in front. But the flower-stalks often whip about, 
making it hard for an insect to light. It must be tantalizing to a be^ for 
the head to fly up and leave her suspended in mid-air. 

In Physostegia the flowers are nearly sessile, so that they are not 
easily shaken by the wind, and when turned tD any position remain in it. 
Prof. W. W. Bailey says : ^ " The flowers are made to assume their defi- 
nite position by friction of the pedicels against the subtending bracts. 
Remove the bracts and they at once fall limp. This was shown me by 
Prof. Goodale in 1S79.'' With the breath one cau easily blow the flowers 
to the opposite side of the spike. 

Prof. Coulter ' has observed how the movement of the flowers is use- 
ful in bad weather by turning their mouths from a driving rain, but I 
think it is also advantageous in fair weather in adaptation to the flight of 
insects. 

In September, 1886, 1 found several hundred stalks of Physostegia 
Virginiana arranged in a long patch along the railroad. The southwest 
wind was blowing up the roAd,and the flowers wore all turned away from 
the wind, so that they looked to the northeast. As I walked through 
the patch from the southwest, I passed nineteen humble-bee?<, Bombus 
Pennsylvanicus* (femalew and workers), all going against the wind, except 
two, which did not visit the flowers regularly but flew away to the north- 
east. Returning, 1 overtook the bees going againbt the wind, but passed 
none goin;; with it. Keeping their faces to the wind, they would move 
from bide to side, or even l^t themselves back to a spike they were about 
to leave behind. Ii w.w interesting to observe that, while the wind re- 
quired the bees to face it, it compensated for the disadvantage by carry- 
ing the olors to them and by turning the flowers so that they were more 
ea!<ily seen and vitited by them.— ("harles? Robertson, CarlinviUe, lU. 

CondilioiiH of AHsiniilatiou.^— In this paper Dr. Pringsheini notes the 
limitations of the prevalent method of gas analysis, and has striven 
by direct ob:?erv;iii()n of the protoplasm to determine the seat and rela- 
tions of the variolic functions. It seemed likely that the observation of 
protoplasmic movements in varying conditions of light and darkness, and 
in partial or total removal of oxygen, would afford a suitable starting 

• B<)t. iiA/ITTK. VH, 111. 

* The M'lvvcrhnri' h1m» visited by Apalhuselatus (rre<i»cnt)and C()lia.s Philodlce(once). 

' Dr N. PriM}^^^M•im ha* eomiiiunirnted lo the P^^^^ian Academy of Selences a pre- 
linilimry aceouiit •»( his researcheH on the dependence of awiniilalion in green eellbun the 
prt*M-n<'e of oxyu<»n nnd on the hK-allty where the oxygen formed in aMlmilation actaaUy 
orivrlimt«*.H Th*-«M' rewtfn'hen are so important that we prvent the followinR ai>strael by 
Prol. A. W. Bennett, from the J»ur. Rtty. Mic. Sor., Ixc, 1h>»7. p. W2 --[Ens, 
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point for bin researches. Previous experiments had forcibly suggested 
that observed diflferences in the assimilative energy did not in any way 
depend on diffiarences in the number of chlorophyll-bodieA, or on the 
abundance of chlorophyll within these, but on the oxygen respiration of 
the protoplasm. This point Pringsheim sought further to investigate. 

It has been long known that the green cells can break up CO2 in the 
absence of oxygen, where the CX>i is mixed with some innocuous vgs. 
It is also known that protoplasmic movement is dependent on the 
presence of oxygen. If this be so, the protoplasmic movement in a green 
assimilating cell, in a medium free from oxygen, should not come toastand- 
stillas long as it is illuminated,and the conditions of carbonic dioxide anal- 
ysis fulfilled. With these facts in view, Pringsheim tried by experiment to 
answer the que>tion whether a plant normally assimilating would cease 
to assimilate, without any alteration of its chlorophyll relations, if it were 
deprived, even for a short time, of the oxygen which is essential for res- 
piration and plasm ic movement, and whether it would recommence to 
assimilate whenever fresh oxygen was supplied. His experiments 
answered this in the affirmative. 

The naked terminal cells of Chara leaves were placed in suspended 
drops in a microscopic gas chamber; oxygen was, as far as possible, ex- 
cluded, a continuous stream of CO-j and hydrogen passed through, and 
the amount of lig'ht caused to vary. In darknens the rotation of the pro- 
toplasm gradually ceases, the length of time before stoppage varying with 
the degree to which oxygen is successfully excluded, with the specific 
nature of the cell, and with the mass of protoplasm. The final result is 
a state of complete " asphyxia," when the cell is dead, though still normal 
morphologically. If the cells be taken just before asphyxia, just when 
the protoplasm is ceasing to move at all, it will be found that they are no 
longer able to assimilate. They are still quite normal ; but if now placed 
in an illuminated chamber, and supplied as before with carbonic acid, 
the rotation will not return. A little free oxygen restores the original 
state; but without this, in spite of the presence of light, chlorophyll and 
ro, no oxygen is formed. This state Pringsheim calls "inanition ' or 
" Erniihrungs-ohnmacht" What has been noted in regard to iU» occur- 
rence goes to show the d(»ptMidence of assimilation on the absorption of 
oxygen. 

But it i.H also a fact that the same phenomena of inanition occur when 
cells in similar circumstances are kept continuoubly in the light Repeal- 
ing the above experiment with continuous illumination instead of dark- 
ness, Pringsheim ajjain observed the stoppage of rotation, and with it the 
cessation of the liberation of oxygen. The absence of free oxygen is again 
the condition of the cessation <»f tunction . if a .Hmall <iiiantity \ye intro 
duced the life revive^, at least if inanition has not gone too far.. 

How in this to be explained in terms of the generally atccpted theory 
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of assimilation ? If the disruption of carbonic dioxide within the cdl furnishes 
oxygen directly^ how can any assimilating cell suffer from want of oxygen ? 
Pringsheim does not admit the usual assumption italicized above. His 
opinion is that the analysis of the 00^ in assimilation does nd directly 
furnish oxygen, but that some other substance is formed, which, passing 
diosmotically to the surface, breaks up and liberates free oxygen. He 
criticises the usual arguments based on the results of gas analysis. What 
the sabstance is which forms oxygen at the surface he is not prepared to 
state. 

If this be so, the breaking up of CO2 and the liberation of O are two 
processes, distinct both in space and time, the one occurring within the 
cell, the other at its surface. This view is supported by reference to the 
pecaliar liberation of oxygen exhibited in darkness by both green and 
unpigmented cells toward death. The bacterium-method proves this 
fact incontestably. This liberation of oxygen in darkness, quite inde- 
pendent of contemporaneous assimilation, may be termed '' intramolecu- 
lar liberation of oxygen," and, according to Pringsheim, the normal 
liberation is an essentially similar process, resulting from the disruption 
of an exosmosing substance. 

He advances other arguments to show that we are not warranted in 
concluding, as has hitherto been done, that the presence of light, chloro- 
phyll and CO2 exhausts the conditions of assimilation, atld that in estimat- 
ing its amount no other factors but light-energy and the absorption of 
light by the chlorophyll have to be taken into account. Assimilation is, 
on the contrary, a physiological function of the protoplasm, and, like 
movement, depends on the presence of free oxygen. Physiologists will 
look with interest for Pringsheim's detailed account of his investigations 
on this important subject. 

The proposed Botanical Exchange Club.— The committee appointed 
by the Botanical Club of the A. A. A. S. at the New York meeting to act 
for the club in the formation of a Botanical Exchange, after considerable 
correspondence and the consultation of the rules and regulations of sim- 
ilar organizations abroad, is now in a position to submit to the members 
of the club certain tentative propositions, on which individual opinion is 
solicited. 

The regulations of the Botanical Exchange Club of the British Isles, 
published in pamphlet form at Manchester in 1S8<), seem applicable to 
our needs, with certain necessary modifications. In order to bring these 
before the botanists of the country, a synopsis of them is here presented, 
arranged with reference to America instea^l of (Jreat Britain. 

1. The object of the club will l>e to facilitate the excliange of her- 
barium specimens of American plants, specially of rare 8|)ocies and vari- 
eties. The conditions of membership to be that each member shall fur- 
nish a parcel of specimens annually, and pay a yearly subscription of a 
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sum not to exceed ($3.00) three dollars, to meet the expenses. Memhers 
will be entitled to a share in the distribution of specimens made in the 
early part of the year following that in which their subscriptions and 
paroeU were sent. 

2. The annual list of desiderata will be made up by combining those 
of all the members of the club, and then be printed and sent to every 
member. Each individual list must not exceed a certain number of spe- 
cies annually, for if unlimited the printed list would be too voluminous 
for practical use with our very extensive flora, at any rate for a number 
of years. The determination of the annual number of desiderata will 
reqaire further C(5n8i deration. 

3. Some member will have to act as distributor each year, either vol- 
untarily, or. if no one is found willing to act without reoompenne, pro- 
vision will have to be made for employing a distributor at a small salary. 
The plan as here outlined would not necessitate very much work, and it 
certainly would be of an interesting nature. The committee will be 
pleased to receive communications relative to this.* 

4 It will be necessary to adopt some one check- list as the official one 
of the club, and this must either be used in sending lists of desiderata by 
marking the species desired, or if a reliable numbered check list can be 
procured, the list of numbers might be sent. This is also a question for 
further consideration. It has been the exi)erience of the British Club that 
manuscript lists of desiderata should not be received. 

6. Each species should be represented by n number of specimens to 
be determined when the probable number of members shsll be ascer- 
tained. It is not necessary to emphasize at this time the necessity for 
complete and satisfactory specimens being furnished, with appropriate 
labels. 

The British Club in 188() had a membership of fifty-eight, and has 
been in successful operation for a number of years. It would seem cer- 
tain that at least fln equal number of American botanists would consider 
it advantageous to join a similar organi/ntion. 

Suggestions regarding the matter here presented and applications 
for membership should be sent to the chairman of the committee, Dr. 
George Vasey, U. S. Department of .Vgriculture, Washington, D. C. 

The Committee. 

Pluirella heteroHperina. ^Annual, a foot or less high, with erect 
branches, glandular and viscid, the foliage and inflorescence with sparse 
•hort and viscid hairs: leaves few on short petioles, ov.ite, an inch lon^, 
with a few coarse angular teeth, or the basal ones nearly entire : flowers 
in strict spiel form racemes, at length elongated and lo<>:*e : corolla com - 

• I»r. VaMey writer thai ('t>iiiiniH%|oiier<'oIiimii has coiitienU"*!. If ii be defined advisable, 
that the Botanical DivlHionof ihe Depart int'iil «»f ARrl^'uhnri' lake clmruo of iheexf-haiiueH 
and dlatribiitlon without rxpcnH' to tin- iii'»ntbt'rs of the club. N. L. B. 
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panulate, 3-4 lines high, little exceeding the spatulate sepals, light pur- 
ple with yellowish base : the unequal filaments and short cleft stvle 
included: capsule oblong, 3 lines high, exceeded by the sepals; seeds 
numerous (40-50), light brown, deeply pitted and variously angled or 
rounded. Of the Eutoca group.— In wet sand, banks of Rock creek, bor- 
ders of the Mojave desert, Los Angeles Co., Calif., June, 1887.— Sam'l B. 
Parish, S(in Bernardino y Calif. 



?:i)ITORlAL. 

The death of Dr. Asa Gray removes from Americtin botany one who 
can have no successor. His work may be continued, but his command- 
ing position can not be attained by any other. The circumstances which 
gave him such a grasp upon men and materials will not l)e repeated. The 
greatest name in American botany is the unanimous verdict of his coun- 
trymen. But his most enduring monument is not this unanimous 
acknowledgment of his grcatncHS as a botanist, but the loving remem- 
brance of the kindly, helpful man, which is cherished in the hearts of 
more than one generation of botanists, none of whom he ever turned 
away unanswered, all of whom he considered as friends that must be 
helped. Two years ago the Gazette published, with his sanction and 
help, a biographical sketch; and it but remains now for us to pay our 
tribute of love and respect to one who has been taken away, full of 
years and honor, but still in the midst of his work. The loss seems an 
irreparable one, but his name will always be a guide and incentive to 
every American botanist 

The article by Dr. Minot in a recent number of Scimce regarding 
the unsuitableness of American microscppes for the use of biologists has 
provoked comment from nearly every American journal dealing wholly 
or in part with biology, and the verdict appears to be that some of the 
writer's points were well taken, although the statements may have been 
stronger than the facta will warrant. The rapid increase in number and 
size of biological laboratories brings about an increasing demand for a 
low-priced instrument adapted to certain kinds of work. This demand 
is met by German manufacturers, but is to a certain extent ignored by 
American manufacturers. The result is that probably half of the instru- 
ments now bought for biological purposes come from abroad, and the 
number would doubtless be greater but for the trouble and delay of im- 
porting. The subject is one that has often l>een discussed, but the pres- 
ent agitation is more general than at any previous time, and promises to 
be more fruitful, as it has aroused the makers to a show of defense. The 
American manufacturer takes pride in the handsome instrument which 
he turns out, and the only influence that is likely to be strong enough to 
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develop a permanent interest in the small plain instrument the biologist 
is asking for is a Hnancial one. That there is an inclination to meet the 
rising demand is evident from the circular of inquiry sent out by Queen 
A Co. last year, from the construction of the " Harvard " stand by Baiisch 
A Lomb Optical Co., which embraces some features of the foreign models, 
from the similar stand just put in the market by Bulloch, and from the 
tone of the replies already made to Dr. Minot s article. The old prejudice 
against American instruments, because American, has nearly passed 
away, and the investigator is now likely to buy where he can best and 
most easily meet his needs. On the other hand, if th^ instrument- maker 
will lay aside his prejudices against a plain instrument of superior work- 
manship, there will not long be grounds for accusation and controversy. 



OPEN LETTERS. 



Mutilation of flowers by insects. 

On page 111, 1S87, of the (5azette I suggested that botanists note all 
cases in which insects mutilate flowers for the purpose of securing the 
nectar; and that the insects be captured, and their scientific names be 
published with such notes. Profej^.^ional duties have made it impossible 
for me to give much time to this clasi* of olwervations, but have the fol- 
lowing notes which may be jf some value. I found that a majority of the 
corollas of a large number of plant?* (examined in several localities) of 
PhyaotUgia Virginiana and Mertennia Virginia were slitted as described 
in the Gazette for October, 1nS> and Mav, 1H.'>7. The only insect which 
I found doing this work was BimibuH PennHylv<inicus, For nearly two 
months, during the past summer, I had under observation two large 
vines of two species of honeysuckle. In the first, the common wo(3- 
bine, the corolla is deeply cleft, with the lips well turned back. This 
plant is deliciously fragrant, an<l, to my surprise, the only insects which 
visited it belong to the genus Halictus, apparently all the same S]>ecies. 
All entered at the open mouth of the corolla. The flowers are proter- 
androus. In the srcond, the trump<'t or coral h<)nev-8uckle,the mouth of 
the corolla is small and the short divisions not reflected. It is also pro- 
terandrous. This species was abundantly visitecl by the leaf-cutter or 
upholster l)ee (Megachilo brevis),and one or more 8i>ecie8 of Halictus.' 
The leaf-cutter bee never enters the mouth of the corolla, but goes directly 
to the bane, and shears out a round pie<'e, usually near one-eighth inch in 
diameter; through this it extract** the sweets. It is sometimes necessary 
to make two or three o})enings before it jfets to the right place. This 
operation is done as easily and quickly a^ one could do it with sharp 
scissors. In the majority of instances the piece cutout is allowed to hang 
by a little hincce at one side. Through this circidar oi)ening the Hahc- 
tus enters and makes a more thorough wanh for the remaming honey. 

• ThfM' •'inall luK'cU HTf (N)iniTi<>nl\ known «•« "swtat l)t'»}*." tmin ihflr habit o( 
aliK^tinK on one'** |K*PM»n whlK* ••wt'aiiuK fn^ih Hnd «u« Winj; up ih»' iMTspiratitm. Mr. (.\ 
M. Weo<l. of the 'II Stan.* I>at><»r*lory, kiii<ll> I'ltinitKil \\\v uiMvts jor nu- 
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In case the flower has not been visited by a Megachile the Halictas goes 
to the mouth of the corolla and enters in the usual way; but it usually 
alights on the base first and hunts for the artificial opening. 

Mt. Carmel, lU. J. S(:henck. 



An acknowledgment. 

In the correcting of the proof of the paper on the ostrich fern, no- 
ticed in the Gazette for December, a paragraph stating under what con- 
ditioDs the investigations were made wR>i inadvertently omitted. The 
work was done under the supervision of Professor V. M. Spalding, of Uie 
University of Michigan, to whom the author begs to ofl'er this somewhat 
tardy expression of his thanks for the valuabre assistance and encourage- 
ment received from him during the pursuance of the work. 

Berlin, Germany. Douglas H. Campbell. 



CURRENT LITERATURE. 



Plo-wers and fruit of Sparsanium and Xyptaa.^ 

In this monograph Dr. Dietz has given the results of a comparative 
study of the development of the floral and fruit structures of Sparganium 
and Typha. It is a good model of those studies which are necessary before 
botanists can speak with any definiteness upon the relationships of plants ; 
studies which should be greatly multiplied, and which furnish a vast and 
useful Held of , labor for our ever increasing army of botanists. Taking a 
group of doubtful relationships, the author has laid the foundation for a 
rational discussion of the subject, which he promises at some subsequent 
time. The vegetative structures are mostly alike, but the reproductive 
organs show notable differences. A radical difference occurs in the posi- 
tion:» of the flowers themselves, those of Sparganium occurring upon 
secondary and tertiary axes, while those of Typha are upon primary and 
sei ondary axes. Every detail in the development of the floral parts is 
described and figured with that minuteness that seems to leave none of 
the anatomical details unrecorded. The greatest differences are found in 
the structures of the pistil, the most apparent of which is its bicarpellary 
character in Sparganium, and monocarpellary character in Typha. The 
formation of the integuments of the seed also differs widely. In conclu- 
sion, the author considers that, while there are enough characters in com- 
mon to justify retaining these two genera in one order for the present, 
the differences are sufficient to indicate that there may be ordinal charac- 
ters. This structural study shows that Sparganium is nearest to the Pan- 
danete, while Typha shows relationships to the Aroideaj. 



' hiKT/. Dr. 8and<)«— Ueber die Entwickelung der Bluthe und Frucht von SpargAnlam 
Toiirii. uiid T>phaTourt). (Bibliolheca boUiutuii, heft 5.) 60 pp., 3 plates. 4 to. Cm- 
M?l Theo'lor Fischer, 1HH7,— H marks. 
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l«e»«otA» in l»otatAy.< 

Dr. Gray baB been preeminently tbe teacher of botany in this coun> 
try for half a century: not only in marshaling our hosta of North Amer- 
ican plants into an orderly array, but, also, in imparting, by means of bis 
text-books, the general principles of the science. No text- book has been 
more widely used than the one of which this is a revision ; and nothing 
could be more appropriate than for the author himself to give a final 
revision, which has been long demanded by our rapid advance in knowl- 
edge. There can be no doubt that this is the best book for its purpose 
that we now have. Choosing for a title that of his first textbook, pub- 
lished over fifty years ago, the author presents, in that clear and simple 
style of which he is so great a master, the elements of botany which he 
considers are essential for beginners to know. In the preface he wisely 
calls attention to the fact that even this book should be considered more 
of a reference book than anything else, and that its technical names mean 
nothing unless applied. In fact, its legitimate use seems to be that of an 
extended and illustrated glossary, to be elaborated by the teacher and ap- 
plied in the laboratory. If so useful a book is to be criticised, we would 
say that, although it is a vast improvement upon the edition it is meant 
to replace, there might have been some additional improvements that 
even conservatism will allow to the "cryptogamically-minded." The per- 
petuation of the word " nucleus'' to express what we now understand by 
" nucellus *' is a case in point, and must lead to a confusion of terms that 
is not helpful, to say the least. Many of the figures have served their day 
and generation, and might well have been replaced by others, not because 
the latter would have looked better, but because they would have repre- 
sented facts (e. g,^ those representing the anatomical elements of the fibro- 
vascular system, pp. 13S-135). The figure of Oscillaria, p. 149, could surely 
have been bettered. On page 101, fig. 21)5 still conveys its old impression 
that pollen sacs are made by rolling up the leaf edges, an impression 
which a sentence added to the footnote would have corrected. A remark- 
able slip is found on p. 1(H, where it is said that the pollen of pine *' con- 
sists of three cells, of which the middle one is large, wholly empty, and 
light*' Undoubtedly, the use of old figures is largely to be ascribed to the 
publishers. Although more concession to the results of modern botan- 
ical work might have been expected, the author may have been wisely 
conservative, and his justly great name insures a book that can be trusted. 

Poisonous plants. 

At the time the editorial was written which appeared in this journal 
a few months since on plants considered harmless by most persons, but 
thought to be poisonous by some, it was not known to the editors that a 
book covering about the ground there suggested had just been issued. 

«0»AY, Asa. —The elements of botany, for l)e»rtnnerB and for schools. (Leiwonfl In l>otany. 
reviled edition.) 226 pp., 589 figs., tmall Hvo. New York and Chicago: IvlM>n, Blake- 
man dc Co.. 1887.-tl.00. 
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The work' has since been sent for review, and can be commended as a 
carefully prepared account of the action ot irritants upon the skin, espe- 
cially those directly due to or derived from plants— such plants being 
generally spoken of as poisonous. Dr. White, the author, is professor of 
<lermatology in Harvard University, and speaks with authority about the 
forms and degrees of inflammation and the subsequent development of 
the affection caused by each plant of which he writes. He has also called 
to his assistance a number of eminent authorities in botany, zoology, etc. 

About fifty pages of the work are occupied with an account of irri- 
tants other than vegetable, but it is of the latter only that we shall now 
speak. Eighty-six genera of plants, mostly found in the United States, 
with one or more species each, are put into the list of " poisonous." The 
virulent kinds of Rhus naturally take the lead, and the series shades off 
into such apparently innocent but quasi-harmful plants as the delicate 
wind-flower, the earliest of the Anemones. 

Forty pages are devoted to rhus poisoning— too much to be even sum- 
marized in this place. We turn with interest to the treatment of its eti- 
ology, and are somewhat disappointed to find that the latest reference is 
to work done in 1865. At that time Prof. Maisch, of Philadelphia, decided 
that the poisonous properties reside in a volatile acid which he called 
toxicodendric acid. No reference is made to Dr. Burrill's statement that 
the action is due to microbes, which he described and named. The bac- 
terial theory has received some credence, even from careful medical 
writers {e, g.y Dr. Gradle in " Germ Theory of Disease," 1883), and a de- 
M'ription of the microbe is included in systematic works (c. ^., Grove's 
* Bacteria and Yeast Fungi,'* 18H4), so that some notice of it would h.ive 
l>een in place. 

Many of the plants put into the indicated list, one might possibly say 
the majority, are usually looked upon as harmless, and the reader is treated 
to a succession of surprises quite as disagreeable in their way as if he were 
to discover that his respected, although it may be humble, acquaintajices 
were being accused of petty misdemeanors. Thus, the list includes, to 
cite at random, arnica, beggar-ticks, fleabane, burdock, ox eye daisy, may- 
weed, golden-rod and cooklebur. The way in which the poisonous effects 
are produced are as diverse as the plants which produce them. In some 
<Mscs successful remedial afi:ent> are known. 

As this is the first book of the kind, there is necessarily much omit- 
ted; for instance, no mention is made of the strong vesicating action of 
the juice of Euphorbia marginata,a fact well known to most persons who 
have had the plant in their gardens. The experience of nearly every one 
will probably >uggest >)me items of additional information, and the au- 
thor will doubtle>H be pleased to receive data of authentic nature from 
users of the work. 

■ Whitk, I»r. Jame^ ('.— Dermmltiii Venenttm, an aroonntof tht* action of external irritants 
up>ii ttu' Hkln. 2Ibpp.,»vo. Btwlon: ('upple»«$: Hurd, 1H87. 
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A moiAOflrrapli on Stlsmarla.^ 

Professor Williamson has done more, probably, than any other indi- 
vidual towards perfecting our knowledge of the structure and affinities 
of the plants of the coal-measures. Entering the field of palseontological 
science in 1833 as a contributor to the " Fossil Flora of Great Britain," 
by Lindley <fe Hutton, almost every year since has witnessed the produc- 
tion from his pen of papers of more or less extent, describing in detail 
the histology and relationships of carboniferous plants. The last is the 
elaborate and beautiful memoir before us. 

Stigmaria ficoides is one of the most abundant and well-known plants 
of the carboniferous age. It is most frequently met with, however, in 
the form of inorganic casts of the s^jirred exterior or of the fistular medul- 
lary interior. As these casts were the only conditions under which it 
was known for a long tim3, th'i histology, and consequently the affinities, 
long remained in question. During the last half-century, however, spec- 
imens have been obtained from various localities in which the structure 
has been more or less clearly preserved, and through a study of these 
considerable light has been thrown upon the affinities of these curious 
plants. 

Professor Williamson has spent the past twenty years in collecting 
the material upon which present results are based, and his is undoubt- 
edly the most complete collection extant. These specimens, with the 
structure exquisitely preserved, come mostly from the districts around' 
Oldham and Halifax, occurring in calcareous nodules imbedded in coal 
seams. 

The results of a study of the his^tological elements in these speci- 
mens, briefly stated, are as follows: The medulla was composed exclu- 
sively of parenchymatous tissue, and early, by absorption or decay, became 
hollow. Into this Hstular medullary cavity stigmarian or other rootlets 
penetrated, sometimes to the number of half a dozen, thus causing great 
complication. These specimens, to the casual observer, would appear to 
be traversed by fibro- vascular bundles, and by a study of such specimens 
several observers were led into error. 

Surrounding the medulla was a vascular or xylem 'cylinder composed 
of transversely barred vesisels or tracheVds. These tracheVdt*, arranged in 
bundles, did not preserve a longitudinally straight, but an undulating 
course through the stem, the undulating curves of one biindle being op- 
posed to those of its neighbor on either side. *• The result of the wavy 
undulations was that contiguous bundles alternately touched and sepa- 
rated from one another, inclosing, in the latter case, large, vertically 
elongated lenticular spaces, occupied by extensions of tlie medullary par- 
enchyma which thus reached the bark. As the vascular cylinder grew 

*WiM,iAM«ON, William Craw ford.— A raonoeraph on ihe morphology iind hts^toloKy of 
Httgmaria flcoidcu. iThe I*alj»'oiitf»|cniphnal Bocleiy. volume for \**i^.) ♦».» pp , IS 
pijite«. I.«ndoii. ibSl. 
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exogenously each new superadded vessel followed exactly the undulating 
course of those upon which it rested." 

The cortex consisted of three layers, which pass more or less gradu* 
ally into each other. The outer is composed of parenchymatous cells, 
which are without special order of arrangement; the inner of a zone of 
cells arranged in radial parallel lines; while the middle is a transition 
with slight dintinguishing characters, from the one to the other. 

The origin of the root-bundles which run to the rootlets is as follows : 
Some of the vessels of the xylem cylinder, or usually, in the initial step, 
one vessel, instead of pursuing the. undulating course, is deflected out> 
ward and forms the basis of one of these bundles. Other vessels are 
added to it from time to time, and it thus increases in diameter. Where 
these emerge from the bark a lenticular scar is produced, giving rise to 
the well-known stigmarian characters. 

Without going further into a description of the histology, the conclu- 
sions of Professor Williamson may be summed up as follows : Stigmaria 
were always roots, and, moreover, were roots alike of Lepidodendra and 
Sigillarite, which primeval Lycopodiacene were undoubtedly the remote 
ancestors of the modern Lycopodiaceoe. This view is strengthened by the 
analogy which is shown to exist between stigmarian roots and the rootf^ 
of modern Lyeopodiacea?, particularly of Selaginella and Isoetes. The 
latter, like Stigmaria, has a fistular medullary cavity which is produced 
by the early absorption or non-development of the delicate parenchyma 
which ought to be present The origin of the rootlets is also similar. 

F. H, Knowlton. 

Diseaaes of the srapc. 

Two important works on the diseases of the grape have recently ap- 
peared in France. A small work on the black- rot,' by MM. Viala and Ravaz. 
is a revised and somewhat enlarged edition of the treatise by the same au- 
thors which appeared a little over a year ago. A number of the figures 
in the present edition are new, and are especially clear illustrations of the 
botanical characters of the fungi they represent The first sixty pagen 
are devoted to the discussion of the black rot, with a comparative study 
of other forms of grape- rot which have not always been clearly distin- 
guished from it Considerable space is devoted to pointing out the dis 
Unctions between black rot and anthracnose, which " have been and are 
yet confounded with each other in publications." 

The first illustrated description of anthracnose published in this 
country was that which appeared in Bulletin 2 of the botanical division 
of the United States Department of Agriculture, published last year under 
the direction of the commissioner of agriculture. In this publication the 
distinctive characters between the black rot and the rot of anthracnoee 

* Viala, Pierre, and Ravaz, L.— Le Black Hot et le CoDiotherium diplodielU. (Second 
edition ) 88 pp., 1 colored plate and 15 wood-cuts, small bvo. MontpeUler and PariM. 

1888. 
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were clearly pointed out There has doubU^s been some confusion in 
this country in the use of popular terms for these diseases ; but the term 
** bird's^ye-rot " has been applied to anthracnose on the berry, and may 
well l>e generally adopted, as it is peculiarly descriptive and certainly 
would never be applied to any other variety of grape-rot 

The work concludes with a bibliography of the subject, and although 
a number of American authors are cited the greater number of papers 
appear to have originated in France. Some important observations made 
by Prof. Viala while in this country the past summer are included in the 
book. F. L. 8. 

The second of the works referred to is a much larger volume ;* a 
larger volume in fact than most persons would suppose could be written 
in a concise and well digested form on the diseases of the grape. The 
treatise is written from a practical stand-point, the author, Dr. Viala, 
being professor of viticulture in the National Agricultural School of 
Montpellier, France. 

Half of the volume is devoted to the two mildews, one growing upon 
the surface (Oidium Tuckeri),and the other (Peronospora viticola) within 
the leaves and other purts of the host There are forty-five pages on black 
rot (Physalospora Bidwenii),and as mmy on anthracnose (Sphaceloma 
ampelinum): while sixteen pages on melanose, a pDorly recognized dis- 
ease caused by Septoria atnpelina, and the "American oidium/' Uncin- 
ula spiralis, completes four-fifths of the volume. The remaining fifth of 
the volume enumerates 275 species of fungi which have been found grow- 
ing upon the graps, with notes on a few of them, and gives brief descrip- 
tions of diseases not due to parasitic fungi. This long list of fungi i** 
divisible into three categories, including 150 accidental, 100 saprophytic, 
and 2.'> parasitic species. It is the latter sort that more especially interest 
the cultivator and the economic botanist. 

The halfdoEen di>9a8e8 which form the bulk of the volume are mostly 
of American origin, and all occur in the United States, unless it bo the 
imperfectly known European oidium. The author's treatment is logical, 
concise and well-directed, and the illustrations ample and satisfactorily 
executed. It is to be hoped that before long similar works on the more 
important plant diseases will l>e written for this country. 

An outline of the topics under black rot, although not the longest 
subject, will give an idea of the author s method. After a few words 
about the name, and a bibliography in which are the names of Andrew 
Fuller, Robert Buf^banan, Bush and Meiasner of Missouri, (ieorge Enge!- 
mann,Geo. Husmann, J. Strong, \Vm. Trelea.^e, J. B. Ellis, F. L. Scribner, 
and EC. Bidwell, all American writer>. a history of the disease in France 
and in America is given, followed by a de.-'^ription of the external charac- 

* ViALA. riEBKt.— I^** Maladi«'ff *it" la Vlgtu' . avcc uiu" I'tml*' d«s a|»j»ar»'iU «!•* irHlt»in« nl 
par Paul FerrcmillHt. * "^t-^oii*! «*<iition.J 4'Vjpp., t\\r colored i>lat»<« and iHMr w(MKl-<Ma>. 
svo. Mom|K»lUf r and I'ari"*, IksT. 
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terd by which it may be recognized. The part devoted to the botanical 
characters of the fungus shows the species to be very polymorphic. The 
indebtedness of the author to the studies of Prof. Scribner, of the United 
States Department of Agriculture (published in this journal for Novem- 
ber, 1886, and elsewhere), is acknowledged, especially his indebted- 
ness for the account and illustrations of the perithecia, which have, up 
to the present time, only been observed in this country. The subject is 
appropriately closed with full details of all effective means yet known 
for combating the disease. 



NOTES AND XKAVS. 

Miss SrsAN M. H allow Kr.L.profe^-'or of botany at Wellesley College, 
is pursuing studies in the Uboratory of Dr. Kny at Berlin. 

Dr. J. H. Oyster, of Paola, Kansas, has published his new catalogue 
of North American plants. It contains 125 pages and an index of genera. 
The price is $1.25. 

'* Timber, and some of its diseases," is the subject of a series of illus- 
trated papers by H. Marshall Ward in Nature^ beginning with issue of 
December 22, 18s7. 

Marcts E. Jones gives a very interesting description of the flora of 
Utah, in a four-page pamphlet, snid to be a reprint from Tullidge's maga- 
zine, Th^ Weiftern Gdlaxy, for March, 1888. 

The volume on British Discomycetes by William Phillips, F. L. S., 
which wa.s announced more than two years ago, has recently appeared as 
a number in the International S<.'ience series. 

Edward L. Berthoid, a well known botanist and engineer of Colo- 
rado, is making a botanical excursion into Ljwer California, not only 
along the coast, but into the interior, from which we expect some inter- 
esting results. 

A s(X'rETV for the promotion of the knowledge and cultivation of 
Cacti and other succulent plants hjis been establithed at Antwerp, under 
the title <tf '* V'etplantenkrinir.' Any one interested in the subject can 
address the secretary, Mr. T. Havermans, Rue Jesus, 46, Antwerp. 

Dr. Anton de Bary, Professor of Botany in the University of Strass- 
burg, died, after a brief illness, on the 20th day of January, in the fifty- 
seventh vear of his nge. The Gazette will publish next month a sketch 
of his life and pert-onal traits from the j)en of a former pupil, Dr. F. B. 
Power, of the University of Wisconsin. 

Edward 8. Bi'RiJEss has published a little guide to the student in 
botany for his use in the Washington (D.C.) High School. It shows a com- 
mendable effort to pursue the study of botany in the right way, even in 
high schools, and prtibal>ly pushes the subject as far as is consistent with 
tlie time and appliances at command. 

Dr. Alexander Dick.^on, Professor of Botany in Edinburgh Univer- 
sity, died December 'M\ being seized with a sudden illnet^s while on the 
ice, engaged in his' favorite pastime of " curling." He was 51 years of age. 
A biographical sketch in AWurf (January 5) says that by his death Uie 
world loses one of its best morphologists. 
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New specie^ of grasses are described by Dr. Geo. Vajsey and Prof. 
F. L. Scribner in the Bull, of Torr. Bi. Club for January. They are a 
Muhlenbergia and a Sporobolus from Arizona, a Deyeuzin and a Bromus 
from MontanA and the northwestern mountain region, two species of 
Poa and four of Alopecurus from Oregon and the northwest. 

The January number of the Journal of Myoologu i^ives the usual vari- 
ety of contents, but appears in a blank cover. There are 85 species 
added to the formerly printed list of the Ramularia? and Cerooeporse of 
the Tnited States, and 15 new species of fungi imparffHi are described. 
The February number will be delayed and issued with the number for 
March. 

The botanical gEcriox of the biological society of Washington, at 
their tirst mtmthly meeting (January 4), presented the following pro- 
gramme : Recent progress in the study of the fresh- water algji', E. 8. Bur- 
gess: A case of sewer obstruction by tree roots, F. H. Knowlton; Some 
fungi of the arid region?, S. M. Tracy; G!(ecwporium of the wax bean 
and Asteroma of the rose, Mies E. A. Southwortn. 

A WINTER course of four lectures before the Amateur Botanical Club 
of Washington was as follows: Prof. Miles Rock on the Guatemala for- 
est*, Prof. J. W. Chickering on the flora of Alaska, Prof. Edw. 8. Bur- 
gess ' n the fresh-water algic of the District of Columbia, and Dr. George 
Vase^ on some important medical plants. The club is in a prosperous 
condition, having forty members and a good attendance at its regular 
meetings. 

An arsolutely new VEciETABi.E is a rare thing to chronicle in these 
days, but such a thing falls to the lot of the Gardeners Chrtmide (January 
7). It is a tuber developed by a Chinese Labiate, said to be a Stachys. 
The tubers are borne at the ends of underground branches exactly as in 
the potato, and are also marked by buds, or " eves," at the nodes. The 
plant is said to be hardy, is of the easiest possible culture, and produces 
the tubers in great profusion. 

The nomenclature of Nymphioa is further considered by Mr. 
James Britten in Journal if Biany (January). Enlarging upon Mr. E. L. 
Greene s discovery {Bull. Torr. But. Club, Sept., IH-S?), he gives still more 
convincing proofs that our nomenclature of water-lilies must be changed. 
Nymphioi should be Ca»lfilia Salisb., and Nuphar is Nj/mplura L. The re- 
sults upon our American formx are as follows: Nyniphspa od« rata be- 
comes CaMaiia pudica Salisb.; Nuphar advena becomes Siimphnui adtrno 
Soland., and so on. 

Gardes and Forest is the name of the new journal for which the 
name of **Sylva" Wiis tirst proposed. The tirst number will l)e issued this 
month. The e<litor-in chief, Prof. (\ S. Sargent, will be as^sisted by Dr. 
W. G. Farlowin the department of cryptog»<mic botany and plant di^^iUHf ?, 
Dr. A. S. Packard in entomology, and Mr. W. A. Stiles as managing edi- 
tor. Many eminent writers have signitied their willingnchs to contribute, 
and there is promise of an auspicious beginning. It is to l)e a weekly at 
four dollars a year. 

The infmesce of forests upon rain-fall is a much-di8ciis.«<ed question. 
Mr. Henry Gannett, in SfiVnor (January 6), treats this subject in a tabu- 
lated way, giving the rain-fall through a long series of years over the 
regions where one would expect a diminution from "deforesting." His 
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-conclusion is, "it seems idle to discuss further the influence of forests 
upon rain-fall from the economic point of view, as it is evidently too slieht 
to be of the least practical importance. Man has not yet mventea a 
method of controlling rain-fall.'^ 

Frederick BRE{n)EL has distributed a pamphlet of about ninety 
pages/enti tied '' Flora Peoriana.'' It is a careful and painstaking pres- 
entation of the observations of thirty-live years upon the vegetation of a 
small area in middle Illinois. It is intended to show how local floras 
shoulc^ be treated to be useful to phytoeeography ; how notice should be 
taken of soil and climate, to understand the vegetation of a certain floral 
district It is packed full of useful information, and would serve as a 
guide to similar observations elsewhere. 

Formation of starch by plants has been the subject of experiments 
recently conducted by Professors Ivey and Gray at the School of Agri- 
culture, Canterbury, New Zealand. Peas, beans and wheat were used, 
and up to date the following results have been obtained, as given in 
Gardener's Chronicle (January 7) : " Starch is least plentiful in leaves col- 
lected in early morning, more plentiful in those collected late in the after- 
noon, but before evening. The degree of sunshine has a direct effect on 
the rate of starch- formation ; in continuous cloudy weather starch is 
formed by plants but very slowly." 

" Contributions to the life-histories of plants" is the title of a paper 
distributed b3r Mr. Thomas Meehan, a reprint from the Proc, Phuad, 
Acad. It consists of observations of various kinds upon various plants. 
Amphicarpaji monoica is observed to have apetalous flowers upon the 
climbing as well as the trailing stems; these flowers produce a third form 
of pod, and are fertilized from the petal-bearing flowers. Cephalanthus 
occidentalis is shown to be close-fertilized by the rapid development of 
the style sweeping the pollen out of the anthers, after the manner of the 
Compositrt*. In Amorpha canescens it is observed that the vexillum is 
remarkably tardy in development, in fact attaining its size and attract- 
iveness after fertilizUion has been etl'ected. In Ox^baphus hirsutu8,also, 
nothing suggests any arrangements for crosi-fertihzation. 

Professor Pierre Viala sailed for Europe on December 3, after a 
stay of some months in this country. One of the objects of his mission 
was to see if there was any species of Vitis growing wild in the United 
States on soils corresponding to the calcareous (chalk) soils of central 
France. He traveled through the southern United States, making special 
study of grape culture in California and Missouri. In Texas he gathered 
some interesting facts about the native species of Vitis, one species of 
which is likely to prove useful in France. Some forms of viticolous fungi 
were recognized not before recorded for the Uaited States. He returned 
feeling that he had been most happily successful in the accomplishment 
of the purposes of his visit. His report will probably appear in France 
and in this country at about the same date, and willl)e a work of special 
interest to American viticulturists. 

Errata.— On page 5, foot-note, for " 1877" read 18S7. On page 9, 
third and fifth lines from bottom : for "Gothic shaped" read L-shaped. 
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Asa Gray. 

Three months ago the sad news that Professor Gray was 
stricken with paralysis and that there was slight hope of his 
recover}' brought deep sorrow to all the friends of botany in 
this country. All hoped and prayed for the best, but his 
time had come, and we have all lost a revered teacher and a 
true friend. This is no time for a cold review of his scientific 
work nor need we record the incidents of his life, but, while 
our recent bereavement rests heavily upon us, we may well 
recall those personal traits which endeared him to us all. In 
recounting his own personal experience the writer feels as- 
sured that, in all that concerns those qualities ^hich made a 
deep impression at the time and still linger as a precious 
memoiy, h\^ experience was the experience of all who knew 
Prof. Gray, and he trusts that the tribute which he can but 
imperfectly express will find a response in the hearts of all 
American botanists. 

Although nearly twenty-five years have passed, it seems 
but a short time since the writer first met Prof. Gray in the 
class-room. Having previously studied the Structural Bot- 
any, and being familiar to some extent with the Manual, he 
was curious to see their author, and pictured to himself an 
elderly man, learned, of course, but probably unapproach- 
able. How different the realitv I He saw a vounij-lookini; 
man, with strikingly bright and expressive eyes, quick in all 
his motions, and so thoroughly in earnest and absorbed in his 
subject that he assumed that all hi^ hearers must be equally 
interested. There was an air of simplicity and straightfor- 
wardness without a trace of the conscious superiority or the 
pedantic manner which so often accompanies learning, so 
that he seemed to be one of us, a student among students. 
In those days all students were required to study botany for 
one term, and, although there were, of course, some to whom 
the subject itself was distasteful, the instructor was beloved 
by all. The lectures were then given in an old room in Har- 
vard Hall, which had once served as the college library and 
afterward as a sort of museum. All the material for the 
botanical lectures had to be brought from the garden, and 
twice a week, as the spring advanced, we used to see him 
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hurrying down Garden street, a most picturesque object, so 
covered by the mass of branches and flowers which were to 
illustrate the lecture that his head and body were hardly 
visible. No provision was then made for those who wished 
to continue the study of botany beyond one term, but, al- 
though it must have been a serious drain on the time intended 
for his own scientific work, no student who expressed a de- 
sire to learn more than the college authorities required failed 
to receive from him all the special instruction he needed. 
The few who gathered round the little table in Harvard Hall 
in pursuit of knowledge which did not count in the college 
reckoning will never forget the untiring patience with which he 
explained what then seemed difficult, the contagious enthusi- 
asm with which he led them on from simple facts toward the 
higher fields of science, or the tender personal interest which 
he showed in their hopes and half formed plans for the future — 
an interest which, on his part, only strengthened as vears 
passed on, and makes them now mourn, not so much the 
death of a great botanist, as the loss of a sympathizing friend. 

The same simplicity and sincerity, the same enthusiasm 
and sympathy with the work of others, characterized him to 
the end. Only the day before he was prostrated with paraly- 
sis he conversed with the same clearness and vivacity, and 
exhibited the same lively interest in what was being done by 
botanists at home and abroad, as in his younger days. Al- 
though far along in years, he alw^ays remained young in 
spirit. Time may have bent his form a little, but it could not 
cloud the cheerful, happy heart nor dim the alert mind which 
made his presence a joy in any company, grave or gay, old 
or young. This cheerfulness was not that which arises from 
mere animal spirits. It came from a deep conviction that every- 
thing, whatever it may seem to be, is really good. This faith 
and abiding hope which sprang from within made itself con- 
stantly felt in his intercourse with others, and inspired them, 
for, while those around him were despondent, he always felt 
that in the end everj'thing would turn out well. Even the 
death of the scientific friends with whom he had been asso- 
ciated for many years did not depress him as it did others. He 
treasured their memories without repining, and no one could 
so well as he rehearse the storv of their lives and work, or 
express the words of deep sympatln^ which many felt but 
could not utter. 

In nothing was his kindly disposition better seen than in 
his criticism of the work of other botanists. His own standard 
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of work was so high that he might well have been pardoned 
had he shown little tolerance of the cruder work of others. 
But his criticisms, always discriminating, although they were 
at times severe, were never ill-natured nor personal, and 
among the countless reviews which he wrote there is scarcely 
one in which there is not something of commendation and 
encouragement to the author. His view of botany was 
broad, and he had no patience with those who sneer at work 
which is not done in their own fashion, or in a direction 
which accords with their own tastes. From the nature of his 
training, and the condition of his surroundings, his own work 
was confined principally to descriptive pha^nogamic botany, 
but he always appreciated and encouraged workers in other 
fields, and was especially eager to hear the results obtained 
and the methods pursued in what may be called the younger 
departments of the science. Being himself liberal in his con- 
ception of botanical work, he claimed that others should be 
equally liberal, and he protested against the narrowness 
which has of late appeared in some quarters and claims 
that there is nothing worth studying except histology and life 
histories. 

The mental activitv of Prof. Gray was certainly extraor- 
dinary. He had no idle moments. To him leisure did not 
mean a respite from work, but rather an opportunity for do- 
ing something more. After a hard day's work on the Flora 
he would sit down in the evening as fresh as ever, and dash 
off reviews and notices with an ease and skill really marvel- 
ous. He wrote as easily as he talked, and all his writings, 
even the most unpretentious, were in the same graceful, flow- 
ing style, rippling with a delicate humor and sparkling 
with imagination. The social and scientific meetings, which 
he enjoyed so much, also demanded from him consider- 
able labor, for, as he was generally expected to speak, 
and was not contented with the formal phravses and ram- 
bling remarks of extemporaneous speakers, he usually, on 
such occasions, presented carefully written papers. In his 
later years his friends urged him to take more rest, but it was 
of no use; unless he was at work he was not happy. One 
might have supposed that, if ever, he would have ielt that he 
could afford to rest on his seventy-tifth birthday, when the 
memorial vase was presented a»d letters of congratulation 
poured in from all parts of the land. But no; affected as 
he was by the unexpected testimonial of respect and friend- 
ship, he still kept at work, and when a friend, late in the 
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afternoon, remarked that it must have been a great pleasure 
to him to read the friendly greetings, he replied : "I have 
not read them yet. I must work now. This evening I shall 
have time to read them." 

To speak of his hospitality might, in some connections, 
appear ungracious. But here, as botanists, we may touch 
upon a subject associated by us, especially, with so many 
tender recollections. When we heard that Prof. Gray was 
dead we recognized the irreparable loss to American botany 
in the death of its leader, but our first thoughts turned to the 
happy home now so deeply afflicted, and we recalled the 
bright days when all were welcomed with a sincere and 
hearty greeting. No matter whether a titled foreigner, or a 
poor, and perhaps friendless, student from our own land, all 
botanists were welcomed with the same unostentatious hospi- 
tality, guided by that intuitive delicacy which anticipates the 
wishes of others, and draws timidity from its reserve. Many, 
many botanists now count among their happiest hours those 
spent at the old 'house in Cambridge, and, with sorrow 
mingled with gratitude, sincerely hope that their sympathy 
rhay prove, in some measure, a consolation to his bereaved 
wife, his companion for many years, his counterpart in 
all that is gentle, true and noble. For a while we may think 
only of what we have lost, but when time shall have blunted 
the edge of our sorrow we shall recognize that the best part 
of a well-spent life is the fragrant memory which it leaves 
behind. W. G. F. • 

Cambridge^ Mass, 



Iowa Peronosporese and a dry season. 

BYRON D. HALSTED. 

The readers of the Botanical Gazette who are inter- 
ested in the downy mildews and their allies may desire to 
learn of some observations made upon this group of destruc- 
tive parasites in connection with a season of excessive dry- 
ness. For the last two years central Iowa has been visited 
by a drought unequaled m the history of the state, a drought 
which not only rendered the meadows and pastures brown 
and lifeless in midsummer, but was so prolonged as to empty 
the "never-failing'' wells and dry up streams of considera- 
ble size. 
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There is, perhaps, no better way of treating the subject 
than that of taking up the species of the group, one by one, 
in the order in which they are given in Dr. Farlow's paper 
upon the ** Enumeration of the reronosporea? of the United 
States,' ' which was published in the Gazette for November, 
1883, and to which additions were made in March, 1884. 

Phyiophthora infestans DBy. No signs of this rot of the 
potato have been observed the past season. Two years ago 
was an average one, and there were many complaints from 
all parts of the state. More than half of the potatoes in 
some sections rotted either before they were dug or while 
being stored for winter use. Tubers from the college gar- 
dens and root- houses showed the rot fungus. Last year 
there was verv much less, and this seavson there has been 
entire freedom from the disease in this localitv. 

Peronosfora viticola DBy. Two years ago the wild canes 
of Vitis riparia were, in some instances, dwarfed and cov- 
ered with a thick felt of white down to the earth surface. 
None of this mildew has been found the past season, although 
tlie search for it was frequently made in the same places 
where it was so violent in its attacks two vears before. No 
signs of the mildew could be found in the large college vine- 
yard, where many sorts of cultivated grapes and a few scat- 
tered vines of the wild species are grown. 

Peronospora HahtediiY'iwX, is tlie most common species 
of this vicinity. Its hosts are numerous, the leading ones ot 
which are several species of Ilelianthus, Silphium, Eupa- 
torium and Bidens, and a ver\' long list of other genera, all 
of the order Composita*. Last season Ilelianthus grosse- 
serratus was added to the host list of this vicinitv, and this 
season Bidens connata var. comosa was found infested. 
Two years ago specimens of this species were found at almost 
any time. Last season it was only moderately common, but 
this year it has been found growing only upon those compos- 
ites which thrive in wet places. It has been rare upon Ileli- 
anthus, not found at all upon Ambrosia artemisia^folia, Sol- 
idago Canadensis or Eupatorium and Silphium species. In 
short, the genus Bidens has been the only one which could 
furnish any considerable supply of the species. Bidens fron- 
dosa, B. chrvsanthemoides and B. connata were infested, but 
onlv those plants which were found in moist places and ex- 
hibited a rank growth of succulent herbage. 

Peronospora obdncens Sch. uponlmpatiens fulva, although 
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found in small quantities in ordinary seasons, has not been 
met with the past year. 

Peronosfora GerapiiVXi, upon its common host, Geranium 
maculatum, has not been observed this year; but in May 
Mr. A. S. Hitchcock collected it upon G. Carolinianum at 
Iowa City, and thereby adds a new host for the state. It 
was not at all common. 

Peranospora pygrmea Unger on Anemones has not been 
obtained this year. 

Perofwspora gangliformis DBy. was very " shy," as the 
horticulturist might say. , Occasionally it appeared upon the 
lower leaves of Mulgedium leucophaeum. The Nabalus al- 
bus and species of Lactuca, which are hosts, grow mostly 
upon dry ground, and in their dwarfed condition the present 
year were spared the inroads of the mildew. 

Peronosfora -parasitica Tul. is one of our most common 
species upon various cruciferous hosts. In ordinary seasons 
Lepidium Virginicum is much infested and has its branches 
strangely distorted. This year the pepper-grass has been 

J[uite free from attacks, excepting the seedlings, which, for a 
lew weeks in spring, were badly infested. This species lives 
over the winter in these seedlings, and when the spring 
comes the mildewed plants communicate the trouble to other 
plants by means of the multitudes of conidial spores. The 
vigor of its attacks upon the young pepper-grass makes this 
mildew one of the useful weed-destroyers. It deals in the 
same way with the shepherd's purse. During the present 
season only a small percentage of the usual amount has been 
observed. Of all the hosts, it has been the most abundant 
upon Nasturtium palustre. During June the lower leaves ot 
this host, lying close upon the moist ground, on the borders 
of streams, were quite generally attacked. A little later, 
when the drought had progressed farther, it was not at all 
abundant. In some specimens examined the conidiophores 
were not more than one-fourth the normal size. Other parts 
of the same patch, however, showed all gradations, and it 
may be observed that a leaf parasite may be dwarfed as well 
as Its host. 

Peronospora Potcniilla DBy. was common on Potentilla 
Norvegica early in the season, where the host was growing 
on the sloping borders of low, wet places. It soon disap- 
peared as the dry weather of late spring arrived. 

Peronospora Claytoniie Farl. is a recently described spe- 
cies, and has not been seen in Iowa. It was abundant in 
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southern California, near Santa Barbara, where, during last 
winter, the writer found it upon the leaves of Claytonia per- 
foliata, but only where the host was growing luxuriantly in 
damp shady places. Another new host is a species of Cal- 
andrinia, upon which the same mildew was found in abun- 
dance. This low Calandrinia, probably C. Menziesii, grows 
in open dusty stubble-fields. It must, however, be remem- 
bered that this host is the purslane, so to speak, of the west- 
em coast, and is a succulent plant which is full of moisture 
and bathed by the heavy dews of that region. Even though 
the host thrives in the dust, the parasite is by no means a 
lover of dryness. It was also observed that the most thrifty 
mildew was upon the best watered and shaded plants. 

Peranaspora Arthuri Farl. was common enough on CEn- 
othera biennis in 1885, but the past year it was found on only 
a few plants, and they were growing in a rich, moist, shady 
situation. The year before it was more abundant, and was 
found at Manitou, Colorado. The single infested plant grew 
in Englemann's Cafton, in a spot where the hot drying sun 
rarely reached it. 

Peronosfora effusa Rabh. is usually abundant upon Chen- 
upodium aloum, but has been rare for the last year. 

Peronospora Polygoni Thuem. is far from common with 
us on Polygonum dumetorum. Mr. Hitchcock found a few 
specimens upon P. aviculare at Iowa City, in May, 1887, 
and thereby adds another host for the state. 

Peronosfora alta Fcl. has been almost entirely absent 
from Plantago major for the last year. In 1885 it was one ot 
the first of its family for the students to find on their collect- 
ing tours. 

Peronosfora Trifoliorum DBy. has heretofore been a com- 
mon species upon Astragalus Canadensis, and especially on 
Vicia Americana. Upon the latter it was so abundant two 
years ago as to almost destroy the host in- whole patches. 
This year it was obtained only after long search in the moist- 
est place in which the vetch will grow. 

Peronosfora Eufhorbia Fcl. is a species which quickly 
diminishes m times of drought. It is not uncommon on Eu- 
phorbia maculata in a wet season, but has been rare, indeed, 
for the past two years. A new host, E. serpyllifolia, was 
added last year by Mr. Hitchcock, who found it at Jewell 
Junction. 

Peronosfora leftosferma DBy. was easily collected in 
1885, on both Artemisia biennis and A. Ludoviciana. Dur- 
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ing the present season it has been met with only a few times 
on A. biennis, growing in moist places, in cuts along a rail- 
road track, and only in small scattered patches upon the 
lower leaves. 

Peronosfora sordida Berk, has been a good illustration of 
the influence of moisture upon the development of mildew. 
The host, Scrophularia nodosa, is a common plant on the 
banks of streams, especially when the slope is steep and with- 
out sod. The Peronospora was frequently looked for, but it 
appeared in its usual abundance in only one place, and this 
was at a bend in a stream, where the host grew close to the 
water and tall rubber boots were required to carry the col- 
lector over dry-shod. 

Peronospora Lophauiht¥'dY\, on Lophanthus scrophulariie- 
folius is a rare species in the state, and was not found at the 
college before the present year. It can not, therefore, be 
used as an element in the argument in considering the influ- 
ence of dry weather upon the prevalence of Peronospora?. 

Peronospora gi'aminicola Schroeter, which was abundant 
last year upon Setaria viridis, transforming the inflorescences 
of this useless grass into strange shapes, has been far less 
common the past season. Not more than one-tenth as much 
was found this year upon the same area, namely, a young 
cherrv orchard, left under the same culture as last season. 
It was, however, discovered tiiis year upon Hungarian grass 
(Setaria Italica), where it distorted the host in the same 
manner as on the foxtail, as illustrated in the Gazette, xi. 
272. What the mildew may do in a moist year is only 
conjecture, but the species now comparatively new to Amer- 
ica may prove a serious hindrance to the growth of one 
of our leading forage crops, and there is danger of its spread- 
, ing to other standard cultivated grasses. 

Peronospora calotheca DBy., not in Dr. Farlow's lists, is 
ordinarily trequently met with upon species of Galium. This 
season it was not found until October 14, when it was col- 
lected in abundance upon seedling bed-straws, which had 
come up in a rich mold since the September rains. This 
seems like a clear instance of fresh-growing plants being 
favorable for the development of the Peronospora?. 

The genus Cystopus lias four known species in the state. 

Cystopus candidus Lev., like Peronospora parasitica, is 
confined to the Crucifera?, and like it, also lives over the 
winter within the tissue of seedling plants which spring up 
in autumn. This has been observed in particular with shep- 
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herd's purse, and it may help to exphiin the absence of 
oospores in this host. It is not unreasonable to suppose that 
a form of fruiting may be omitted when it is not essential for 
the continuation of the species, as has been shown to be true 
in species of Uredinea\ There was an abundance of the 
Cystopus on Capsella early this spring, because the late rains 
of last year permitted the seedlings to make a good growth, 
and become thoroughly infested before the season closed. 
This spring these same plants grew and produced a large 
crop of spores, which probably would have rapidly spread to 
other plants had not the dry weather prevented. In June 
there was very little of the mildew. It was fairly abundant 
upon Lepidium Virginicum in early spring, but soon disap- 
peared. Two years ago, in a fairly moist year, the inflores- 
cences (flowers, seed-vessels, etc.) of the garden radish were 
very generally attacked, and often distorted beyond recog- 
nition. This season none of this mildew was found in simi- 
lar situations. Late in October it was collected in quantity 
upon young plants of Sisymbrium officinale, which had de- 
veloped in a moist shady place, after the rains of early Sep- 
tember. 

Cystopus cubicus L^v. is the least common species of the 
genus, and for the last two years has been comparatively 
rare. At distant intervals it was found upon Ambrosia arte- 
misiaefolia. 

Cysiopus Bliii\^€\. occurs upon an increasing list of hosts. 
Up to the present year it was known in the United States on 
Amarantus hvbridus, A. retroflexus, A. blitoides and Acnida 
cannabina. The additional hosts for 1887 are Amarantus 
albus and Montelia tamariscina. Upon both these new hosts 
the mildew was far from rare. The Montelia grows only in 
low moist ground, and what eflTect a wet season may have 
upon the abundance of its parasite remains to be determined. 
The host most commonly infested is Amarantus blitoides. 
This low-spreading weed grows in dry places, even upon 
gravelly paths and roadways. It is, however, a thick, rather 
succulent-leaved plant, and, like the garden purslane, is 
itself full of moisture, even though the surroundings are arid. 
Nevertheless, it Was observed that the greatest development of 
the mildew appeared upon plants which were most favored 
with moisture and shade. 

Cystaptis PortulaciB Lev. is the last species of our list, and 

one of no little importance in its bearing upon the question 

hand. At first sight, it seems to give evidence contrary 
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to that of the other species of the group. It seems to have 
been more abundant during the last season than ever before, 
but we must remember that its host, Portulaca oleracea, is a 
low juicy plant, even when growing upon the dry hot earth. 
The mildew was therefore supplied with plenty of moisture. 
That it seemed to thrive better the past year than before 
may arise from a lack of vigor in the host, so that the same 
or a smaller actual amount of the parasite gave more evi- 
dences of destructive work during a dry season than on an 
average year. On such a year as this there are greater facil- 
ities for the quick dispersion of the conidial spores. The 
host, being low, receives all the dews, and the dry, dust-like 
spores, which have been scattered during the day, germinate 
in the moisture of the night. Nevertheless, it is probably 
true that, while purslane has this year shown increased eflects 
of the mildew, it has been due to weak host plants, and not 
that the drv weather has directlv favored the mildew. One 
thing in this connection may be noted : the stems of purs- 
lane badly atTected were upright, while those not showing 
the disease retained their normal prostrate position. It was 
not uncommon to see three or four badly mildewed branches 
standing vertical, while the more healthv portions of the 
plant had the ordinary spreading habit. Wliether intentional 
or not, it is easy to see that the elevated position of the in- 
fested brandies aided materially in the spreading of the 
spores. In walking over a piece of ground covered with 
purslane, the feet will hit the dusty, spore-laden, upright 
stems, and send the conidia to some distance. The same is, 
of course, true when the feet of passing animals strike the 
vertical branches. 

To summarize : the facts of observation show that the 
species of Peronosporea? are best suited to moist weather. No 
member of the genus Peronospora has been as abundant dur- 
ing the last two seasons of drought as before. There was a 
decided decrease of mildew the past season over last year. 
In general, the mildews were found in early spring, while 
moisture abounded ; after this, all through the dry rainless 
summer, they occurred in limited quantities, and only upon 
hosts in moist situations, along streams and the edges of 
pools. A few weeks after the refreshing September rains 
mildews were found in abundance upon seedling plants grow- 
ing in shady places. The genus Cystopus seems less influ- 
enced by drought, but, as a rule, there was less of any of the 
species, and the infested specimens were those growing in 
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the best situations for obtaining moisture. In all cases when 
the Peronospore^e flourished it was with succulent herbs, and 
even with these there was probably less growth of the para- 
site, and sometimes a greater manifestation of disease, due to 
lack of resisting power in the host ; so that these instances 
are no exception to the rule ^hat dry weather is not advan- 
tageous for the growth of the Peronosporea?. 

Botanical Laboratory^ Ames^ Iowa. 



BRIEFER ARTICLES. 

Uelnrich Anton DeBary.— Heinrich Anton DeBary, professor of 
botany in the University of Strassburg, and editor of the "Botani^che 
Zoitung," died in Strassburg, after a long severe illness, on the 19th day 
of January.* 

Professor DeBary was bom in Frankfort-on-the-Main on the 2()th of 
January, 1831. He completed the course of study at the Gymnasium of 
that city, subsequently studied medicine at the universities of Heidelberg* 
Marburg and Berlin, and in the year 1853 entered upon the practice of 
me<Hcine in his native city. During his university studies his natural 
inclination led him to devote much attention to botany, and it was par- 
ticularly through the influence of the admirable and thorough instruc- 
tion of Alexander Braun, then professor of botany at the university of 
Berlin, that he became specially interested in the science, which he after- 
ward pursued with such eminent success. 

In the year 1854, or when but twenty-three years of age, be became 
instructor (Jk^cemi) in botany at the university of Tiibingen, and in the 
following year (1855) he was appointed professor of botany at the uni- 
versity of Freiburg in Baden, where he remained until 1807, when he 
accepted a similar position at the university at Halle, and in 1872 he was 
called to the chair of botany in the then newly opened German university 
of Strassburg, which position he occupied at the time of his death. 

The first botanical researches of DeBary, which were published before 
entering upon his career aa a teacher, were entitled ** Beitrag zur Kennt- 
niss der Achlya prolifera, Zygorayceten Familie der Pilze" (in 1852), and 
*" Untersuchungen iiber die Brandpilze und die durch sie verursachten 
Krankheiten der Pflanzen" (in 1853). Among his larger and most 
widely known works may be enumerated the following: "Beitriige zur 
Morphologie und Physiologie der Pilze," in five parts (ls04 to 18S2), 
** Vergleichende Anatomie der Vegetationsorgane der Phanerogamen 



> Oar notice of DeKary'i death in the precetling number, taken from Pharm, Bunds., 
If corrected as above by the annoancement in Botaniaehe Zritung for Januar>' 27.— Em.] 
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und Fame " (1877), " Vergleichende Morphologie und Biologie der Pilze, 
Mycetozoen, und Bakterien " (1882), and '• Vorlesungen iiber Bakterien " 
(1885). Several of these works have been translated into Eoglish or 
other languages, and are well known to American botanists. In addition 
thereto, DeBary has published a very large number of special mono- 
graphs ; and the many valuable contributions from his pen contained in 
the "Botanische Zeitung," which has been so ably edited by him since 
the year 1866, also reflect the accurate and painstaking investigations of 
this talented and renowned scientist. 

As a teacher Professor DeBary was characterized by great clearness 
of expression, and the facility which he possessed for demonstrating the 
subjects of his lectures by crayon sketches or impromptu drawings. His 
reputation as an investigator had long extended far beyond the limits of 
his native land, and for many years students and teachers of botany from 
distant countries, including many Americans, were attracted to his lab- 
oratory. In his relatious with students, or in conducting examinations^ 
Professor DeBary was always just and considerate, and in social inter- 
course he was most amiable ; but on no occasion was his genial tempera- 
ment more manifest than on the frequent botanical excursions which he 
was accustomed to make with his pupils during the spring and summer 
to the adjacent 6elds and forests, the more extended rambles in the * 
Vosges and Black Forest, or the occasional visit to some alpine peak of 
Switzerland. 

In his death, preceding by a few days that of his eminent friend Dr. 
Gray, the scientific world has lost one of its noblest and most distin- 
guished representatives, and on this side of the ocean, as well as in other 
lands, his memory will long be cherished and his name revered. 

F. B. Power. 

Testimonial to Dr. Asa Gray.— At the regular meeting of the Hamil- 
ton Literary and Scientific Association held in their rooms, Hamilton, 
Ontario, Canada, February 9, 1888, the following resolution was unani- 
mously adopted : 

Whereas, This association has heard with deepest sorrow of the 
death of Dr. Asa Gray ; 

Resolved, That, as a mark of respect to the memory of the deceased, 
there be transmitted to his family a record of our profound regret at 
such a calamity to the botanical world. That in his life he furnished a 
shining example of devotion to science and thoroughness of investiga- 
tion which will always command our admiration and respect, and that, 
though of another nationalitv, we cherish and revere his memory, in- 
separably interwoven not only with American botany, but with the de- 
velopment of botanical science itself. T. J. W. B. 

A satisfactory ruling at last.— The following letter explains itself, 
and its contents will prove highly satisfactory to all naturalists who wish 
to transmit specimens by mail : 
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Post OFFICE Department, ) 

Office of Third Assistant Posfmaster-Genkral, 
Washington, D. C, February 11, 1888. ) 
Editors Botanical Gkizette: 

Sirs— Your letter of the 4th inst., addressed to the postmaster-gen- 
eral » has been referred to this office. 

Under the recent act of congress in relation to permissible printing 
and writing upon second, third and fourth-class matter, there may be 
placed upon specimens of dri^d plants, or on anv other natural history 
specimens, to oe transmitted by mail, without subjecting them tf> other 
tnan the fourth class rate of postage, labels bearing the written names of 
the specimens, loc^ity and date of collection, and the collector's name — 
where these inscriptions are wholly for purpose of identification or 
description. 

The labels you submit, and which are herewith returned, are there- 
fore permissible. [These labels are of the usual form, giving the above 
data.— Edb.] 

As this specific ruling under the act referred to has never been pro- 
mulgated, it IS not unlik«ly that specimens sent by mail with such written 
descriptions will be subjected by postmasters occasionally to delay, and it 
may b« to improper exactions of postage. To prevent this as much as 
possible, publicity will be at once given to the ruling. 

Yours, very respectfully, H. R. Harris, 

Third A»8i$tant BtMmatter General. 

Fartlier notes on imbedding.— In the July number of the Botanical 
Gazette for 1887, p. 172, the editors noticed a method for imbedding 
delicate plant tissues which I described in the But. CentralblatL Since the 
publication I have had opportunity of gaining more experience in the use 
of this method, leading me to modify it slightly. In the first place, I now 
use absolute alcohol, where I formerly only used the strong methylated 
spirit of commerce. Further, I now leave specimens to be imbedded for 
twenty-four hours in pure oil of cloves (after they have sunk), twenty- 
four hours in pure turpentine, twenty-four hours in turpentine saturated 
with paraffine, and twenty-four hours in melted paraffine. Although 
much more time is thus required, the results are more reliable, and I can 
now imbed, by my method, without previous staining in borax-carmine, 
and thus considerable time and trouble is saved. 

Perhaps I may be allowed to add that sections fixed to the slide with 
collodion stain very well with Bismarck brown, and can then easily be 
photographed. Bismarck brown' stains all cell walls. If Kleinenberg's 
hiematoxylin is Ubed in addition, the cellulose walls turn blue, while all 
other walls retain their yellow color, and thus a nice double ntain is ef- 
fected. If sections of young tissues are treated in this way, the process 
of lignification in vessels can be easily traced ; and if the hsematoxylin is 
allowed to act a sufficient time on the sections, the structure of the pro- 
toplasm will be brought out— Selmar SchoNLAND, BUanic Garden, Oxfitrd. 

> I prepare the nolatlon of Bbunarck brown In ihe following wiiy : Saturate 1 part o\ 
•iMOlaie alcohol with Biomarck brown, and add '1 partit of di^UI]ed water.- A M>lutiou 
in 70 p. c. alcohol, afe often used by zoologlaui. doett not Ktain IiKiiitle<l tell walls very 
readily, and theMtlution in water which ban been tieretofore u«'<l by botanl^t>> i*< Mild not 
to keep Tery well. 
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EDITORIAL. 

If we were to give a list of the numerous papers and periodicals re- 
ceived containing notices of Dr. Gray's death, it would represent the ex- 
pression of very many botanists. The sorrow over this sad event finds as 
wide an expression as did the warm and hearty response to the proposed 
memorial vase for his seventy fifth birthday. The burden of these notices 
is the one constant refrain, that not only have we lost our leader, but, 
more than that, our friend. When did a scientific man ever leave so 
fragrant a memory? When will we find that combination of graces in 
any other ? " We will never see his like again," is the very common ex- 
pression. If this unanimous showing that the best part of a man is his 
kindly, lovable spirit would only inspire every American botanist to cul- 
tivate it. Dr. Gray's teaching would reach much farther than the department 
of botany. A man whose keenest criticism is so kindly that it attracts 
and stimulates, whose wide charity sees good in every worker, however 
obscure, is one who must win to himself an army of followers who will 
ever use his name as an inspiration. 

The editors have repeatedly called £pr contributions from their 
friends representing all departments of botany. This science has become 
so many-sided, so cut up into specialties, that even the nomenclature of 
any one department is strange to students in others. The result has been 
that now one department, now another, has been represented in our 
pages, and no botanist has found his specialty ignored, nor as fully treated 
as he would have liked. It is a good deal like the meetings of the biologi- 
cal section in the American Association, where one listens to many things 
he does not pretend to understand in order to hear the few things that 
he does. We want to call attention to the fact that if any botanist thinks 
his turn is a long time coming he has but to speak and he will be heard. 
If workers in phanerogamic botany feel that they are not sufficiently rep- 
resented in the pages of the Gazette, the remedy lies with them, for our 
pages are for botany in all its phases. If the " cryptogamically-minded " 
feel pushed aside, we are waiting and anxious to hear from them. And 
so with anatomy, physiology, etc., etc. There is one thing we desire to 
guard against, and in this we must have the co-operation of our friends. 
The Gazette must represent the best botanical activity of this country, 
and much of this activity is, of necessity, so technical in its expression as 
to be almost unintelligible to the general reader and unprofessional 
worker. The danger we refer to is that unprofessional workers are so 
sensitive that they feel pushed aside whenever a professional appears 
with a technical paper. We want our friends to understand that a very 
large number of our readers are chiefly interested in the unprofessional 
notes that come, free from the smell of the laboratory, with the freshness 
of the open air about them. Let every botanist who calls himself " only 
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an amateur," and is modestly keeping silent, apply this writing to him- 
self, and know that what he can say tinds as large an audience as does the 
technical paper of his professional brother. 



OPEN LETTERS. 



On some mistaken estimates made by amateurs. 

■ 

I do not wish to be understood as criticising adversely the literature 
of the laboratory when I say that its influence has led to mistaken esti- 
mates on the part of amateurs and school-teachers. The literature itself 
embodies the resulta of a vast amount of painstaking research on the part 
of students who have been able to give the labor of years to their favorite 
pursuit The amateur can give to botany but the few hours of an occa- 
sional holiday. The student, with commendable zeal, puts devotion to 
science tirst and the good of the individual second. We admire the 
scorn with which he rejects the thought of *' an indolent self-culture." 
With the amateur the good of the individual should, just as clearly, come 
first and botany second — very important, no doubt, but still second. It 
should be valued directly in proportion as it ministert* to his intellectual 
needs. Does it help to a better style of life ? Does it help in the achieve- 
ment of a higher manhood or womanhood ? Well, if not, f/mp it I Here 
is a fundamental distinction, so deep and far-reaching that I do not hesi- 
tate to say, in all seriousness, that I consider the dead-in earnest labora- 
tory-worker the last person qualitied to pronounce an unbiaaed opinion 
on the question, what work had best be undertaken by amateurs in 
America. 

The first, and least harmful, mistake made under the influence to 
which I have alluded is an extravagant overestimate of the eiiivcational 
value of laboratory work. Both in the high school and college, so far as I 
have seen, it begets a spirit of inquiry into fact« curious and interesting 
enough in themselves, but of the relative significance of which no cogni- 
zance is taken. The student does not "digest what he learns into learn- 
ing." An elaborate thesis result*, for instance, in comparing the cell- 
structure of the leaves of this order of plants with the cell structure of the 
leaves of this other order of plants, the whole abundantly ilhistrated by an 
elaborately prepared series of slides— and there it ends! No generaliia- 
tion of agreements or ditferences, no correlation of certain peculiarities 
of cell-structure with recognize<i natural affinities, not so much even as 
the recognition of an a priori probability that a general similarity or dis- 
similarity might obtain, which an examination of the facts showed was 
not the case— nothing I Observation without judgment! Only this and 
nothing more. VVere a student, using a common pair of eyes, to do the 
same thing, comparing in this thoughtless way, for instance, the gross- 
anatomy of the leaves in question, his teacher would tell hini~and be 
right in telling him — that his work was simply silly. I fail to perceive 
how the intervention of a compound micro8(*ope is going to stay the ver- 
dict Furthermore, it may be seriously questioned if the j)ower of obser- 
vation, prrar, is in any considerable degree capable of cultivation. G(K)d 
observers are born, not made. 

The second and by far the most pernicious mistake has been on the 
part of many to ignore the one high use which the study of botany, above 
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all Other things, can be made to subeerve, viz.: training the mind to grasp 
abstract ideas and to bring the various parts of an extensive subject into 
mental co-ordination. This is education , the very essence of intellectual 
power. Mind you, I am not discussing the advance of science ; I am dis- 
cussing the advance of man ! 

When Oeorge £liot, one of the foremost philosophic minds of the 
age, was finding pleasure in learning the names of the plants of Ilfra- 
combe as *' part of the tendency that is now constantlv growing in me to 
escape from all vagueness and inaccuracy into the daylight of distinct, 
vi via ideas ; ** when John Stuart Mill was botanizing over the moors of 
England and taming aside at Avignon to tramp up the bed of the 
Durance collecting— of all things — willows! are we to suppose for a mo- 
ment that these two eminently clear-headed persons did not know 
wheUier they were wasting their time or not ? Nay, so four as Mill is con- 
cerned, we know that he made a very considerable herbarium, doing ^e 
work with his own hands, and we may safely infer his motive from what 
he says in the Logic: ''The proper arrangement of a code of laws de- 
pends upon the same scientinc conditions as the classifications in natural 
nistory; nor could there be a better preparatory discipline for that im- 
portant function than a study of the principles of a natural arrange- 
ment, nol only in the abdraci,hut in th^ actual application to the cku$ of 
phenomena/or which they werefirtt elaborated^ and which are ttill the leM mshool 
for learning their U9e** If popular interest in systematic botany has 
"* declined in this country, the causes are not far to seek, and it were an 
ungracious task to recount them here. The indications are that they 
have already spent their force. M. 8. Bebb. 

Rockford, m. 

The death of Dr. DeBary. 

£}ditob8 of Botanical Gazette : I promised to write you a few lines 
in December, from the laboratory in Glermany in which I might be at 
work, but bowing that I decided to enter Professor DeBary's laboratory 
for the winter semester, you can readily understand how I deferred 
writing from week to week, hoping that I might send some cheering 
and hopeful word in regard to its distinguished and beloved chief. Un- 
happily, my first word to you is to chronicle his death, which occurred at 
half-past two on the afternoon of January 19. Of this event you will have 
heard before my letter reaches you, and others of our own countrv, who 
knew DeBary and his work infinitely better than I, will, no doubt, fur- 
nish your readers with such biographical and critical notices as you may 
desire; but possibly a few words in regard to his illness and death by 
one near at hand may not be uninteresting. 

Professor DeBary was much annoyed toward the cloee of the summer 
semester by pains in his face, supposed to be neuralgic or else arising 
from the teetn. He made a voyage to England, tQ attend the meeting of 
the British Association, I think. This and the return voyage seemed to 
aggravate his trouble. On account of the inflammation and alarming 
character of the disease upon his face, a surgical operation became neces- 
sary about October 1. He was completely prostrated from the disease 
and loss of blood, remaining in ihe care of nurses for several weeks 
at the Burger Spital in Strassburg, where the operation was performed. 
His return to his residence, which, according to an arrangement not in- 
frequent with other prominent German professors, is in the Botanical 
Institute — t. 0., the building devoted to botanical work — was looked for 
ward to with much silent interest by the little corps of special student 
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and the instructors, as we all hoped that, according to his own desire and 
anticipations, he would soon be with us to direct the laboratory work as 
of old. He came down soon after November 1, and the week after de- 
lighted everybody by coming into the laboratory. These visits continued, 
with some interruptions, for several weeks. I bad the pleasure of meet- 
ing him, of talking with him to a limited extent, and occasionally he 
would inquire how my work was progressing. He appeared, as he was 
said to be, the kindest of men to those who worked under him. He was 
quick and intense in all his movements and operations. Every HCtion and 
word of his former pupils show not only a profound reg ird for him as an 
authority in science and a great teacher, but a genuine r.ffection for him 
as a man and a friend. It was clear, however, that his nerves and general 
health and strength were greatly affected; his visits became rarer, and 
soon after December 1 he appeared no more in his laboratory. During 
the holidays his colleague, Professor Dr. Zacharias, who has directed my 
own work in DeBary's absence, and who has been, both officially and 
personally, very kind and delightful in his intercourse with me, informed 
me that all hope of Professor DeBary^s recovery had been abandoned. 
He suffered very much until within a few days of his death, when he be- 
came partially unconscious. 

His death is regarded here as a very great loss to this university, as 
it is everywhere to the scientific world. He was only 57, hence only in 
his prime as a scientific investigator, and therefore all botanists lament 
the valuable work DeBary mi^ht have accomplished had he been spared. 
His fellow townsmen and university c-olleague««, while knowing well his 
world-wide reputation, feel strongly the loss of his well-balanced judg- 
ment, and his lively interest in all worthy objects connected with Strass* 
burg atiairs. He often attended the horticultural society of Elsass, as 
well as their agricultural society, and in university circles his knowledge 
of men and affiiirs was regarded a^ very superior; and his judgment had 
great weight in such questions as the selection of professors and the de- 
velopment of new lines of university work. 

The burial service at the Botini(*al Institute was on Sunday, January 
22, conducted by the Lutheran pastor of the Neue Kirche^ Strassburg. 
Besides his remarks, and a burial hymn, sung by members of the student 
musical club, addresses were also made by Professor Kussmaul, of the 
medical faculty. Professor Fittig, of the chemical department, and Pro- 
fessor Zoepffel, rector of the university. Furthermore, notwithstanding 
the rain which fell at short intervals, the great affection felt for DeBary 
wai« shown by the large number of students, professors and other friends 
who walked in the long procession escorting his remains across the city, 
through the Weis'ithurm Gate, to the little cemetery beyond the walls 
called Kirchfuj/Sl. Oallen. Nearly all the student "corj>s" and Vfrbindungen 
were represented. De Bary was even greater as a teacher and organizer 
of work, I am disposed to believe, than as an investigator. In enumer- 
ating those who have been his pupils, or worked in his laboratory, the 
li*-t seems to include a great majority of those young and middle-aged 
men now engaged in the most advanced lines of botanical work in the 
world. Several of these old pupils were present at the burial, among 
them Count Sol m8-L«aubach and Professor Stahl. 

To-day it is announced that Count Solms, who had already accepted 
a call from G<»tting,en to Berlin, will recall his acceptance of the Berlin 
position in order to become DeBary^s successor here at Strassburg. 

Stnusburg. William R. DrnLKV. 
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CURRENT LITERATURE. 



Pomill iw^ofMls of tlie ]Nortliiivest.* 

In these few pafi^esare recorded the latest results of Dr.Dawson*8 investi- 
gations of the fossil woods of the northwestern portions of North America. 
After reviewing briefly the work done by others in this field, he states as 
his opinion ** that no specific or even generic distinctions can be made 
with absolute certainty on the evidence of structure alone." For mon- 
ocotyledons and dicotyledons this statement is undoubtedly true at pres- 
ent, but for conifers perhaps a little more latitude might be admitted, at 
least as regards generic distinctions. The genus Pinus can be with cer- 
tainty distinguished, as can several other generic types. 

Following out this idea, he has found it expedient not to give specific 
names in any case, particularly, he says, "as it seems in every way likely 
that most of them belong to species otherwise named from specimens of 
their leaves and fruit" They are also unaccompanied by descriptions. 
This view, on the whole, is to be regretted, for if paleobotany is ever to be 
of assistance to geology it must furnish a set of criteria, as complete as 
possible, by which stratigraphic relations may be determined. It would, 
of course, be a matter of great satisfaction if the trunks, leaves and fruits 
could be correlated, for we should then have very complete stratigraphic 
data; but as this can be done only in very rare instances, it seems unfort- 
unate that one set of facts should be selected to the exclusion of the other. 

The paper is divided into several parts, treating of various formations. 
Descriptions are also given of some leaves and fruits of these formations, 
and in conclusion deductions are made as to the relations of the Laramie 
to the British Eocene.— F. H. K. 



Spliavnacese of ]Nortli America.' 

In this brief paper M. Oardot summarizes his conclusions regarding 
our Sphagna. North America possesses all the European types except S. 
Angstroemii, and several, chiefly southern, which are not found in Europe. 
Sixteen species and nine sub-species are recognized, as against the 
twenty-seven species of Lesquereux and James. The chief changes from 
their manual are as follows : 

Two new sub species (of S. cymbifolium) are added, S. medium 
Limpr. from Florida, Isle Miquelon and in Musci Bor. Am. na 8, and 
5. afflne Ren. et Card, from Florida and New York. Besides thesei ft 
number of new forms and varieties belonging to various species are 
described. 



s Dawsok, Sir William.— Note on fomil woods and other plant remains from the Cre- 
taceous and Laramie formations of the western territories. Trans. Roy. Soc. Canada, Sec- 
tion IV. 1887. pp. 81-37. 

•Cabdot, Jules.— Revision des Sphaicnes de TAm^riqne du Nord. (Extrait des Bui- 
Utin$ d€ la SikUU rovale de botanique de B^giqut, tome xxvi, premiere partle.) 28 pp., 8 vo. 
Oand : C. Annoot Braeclcman, Ad. Hoste. succ'r. 1887. 
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S. rubidium Wils. is reduced to a variety of 8. acutifoHum; 8. Muel- 
leri ^ 8. molle : S. Mendocinum ^ 8. cuspidatum ; 8. sedoides = S. Py- 
laesii. S. dridum Lindb. becomes S. CHrgensohnii Russ. ; and S, interme' 
dium Hoffm. i» changed to S.recurvum Beauv. with doubtful propriety. 
S. cyclophyllum is considered as probably an immature form of 8. sub^^e- 
cnndum. S. macrophyllum var. Fioridanum is raisel to the rank of a 
species, S. Fioridanum Card. While it is a good vari^y, we can not see 
that it has any well grounded claim to specific rank. To thei»e changes, 
with the two exceptions noted, our studies incline us to accede. 

M. Cdirdot greatly desires to receive specimens of 8phagna from our 
bryologists, in order to make his work more complete, and we hope our 
collectors will not forget him in their exchanges. His address is Stenay, 
Meuse, France. 



Botanists are beginning to understand that their best work is done 
by confining their attention to a single subject or a single group. Select- 
ing some genus or order that has been neglected — and very few have not 
been neglected - they give it an exhaustive study, and the result is a bet- 
ter understanding of the group than has ever before been attained. It 
is in this way only that we can expect to build up modem botany. In a 
work* that lies before us the author is to be commended for his selection 
of a very much neglected group, and congpratulated upon the very com- 
plete and careful way in which he has gone about to ** work it up " This 
first part is but introductory, laying that foundation of knowledge which 
is necessary for an intelligent study of the group. The second part, 
promise^ in a year or two, will contain descriptions (with illuhtrations) 
of the species now known to inhabit American waters. The introduc- 
tion contains directions for collecting, with the habitats and proper con- 
dition of the plant The interesting observation is made upon Chara 
fragilis that it is universal, ** found in every country and clime, in ice- 
water at the north and in the hot springs (boiling water) of the Yellow- 
Btone." An historical account of the group is given, followed by the dis- 
cussion of germination, development of the cortex, stipules, leaves, 
branches, organs of fructification, development of the spore, all fully illus- 
trated. 

The part closes with a classification and synopsis of the species, pre- 
pared by Dr. O. Nordstedt and translated with his permission. It seems 
that before the researches of the late Professor A. Braun the classifica- 
tion of Charads was "* confusion worse confounded." His researches into 
the morphology of the group laid the sure foundation for classification, 
and " CbaracetB began, as it were, a new existence in the scientific world, 
almost comparable to the birth of the Linnsean system.'* Braun's " Frag- 

* Allsn, Timothy Fikld.— The Ch«rmce» of America, Part I, containing the introduc- 
tion, morphology and claaaifioation. 64 pp.. 56 flgurei, large 8ro. New York : Published 
hj the aotbor, 188B.— H.OO. 
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menta " have been edited by Dr. Nordstedt Dr. Allen's work should 
stimulate botanists to collect our American species, for, according to the 
author, very little of it has been done. 

Mliior nottces. 

The Sphagndcese come in for a large share of the study of mosses. Dr. 
Martin Waldner ha^published'^ details of his investigations on the develop- 
ment of the sporogonium of Sphagnum and Andresea, the results of which 
were summarized some time ago in the Botanische Zeitung? These re- 
searches relate almost wholly to the early stages of the development of 
the sporogonium, and the author has traced out with much care the posi- 
tion and succession of the dividing walls which cut up the oospore into 
segments. In both genera the origin of the spore-layer, the walls of the 
spore case and the columella are pointed out and illustrated on the excel- 
lent plates. For the details we must refer to the paper itself. 

From the systematic side, Dr. Karl Miiller.( Halle) adds® to our 
knowledge of the Sphagna. The paper is prefaced by a brief characteri- 
zation of seven sections of the genus for which new names are proposed. In 
his remarks on the specific characters of Sphagna the author indicates 
his belief in the autonomy of many of the forms which have been referred 
to the same species by recent Sphagnologists. Then follow descriptions 
(Latin) of thirty new species from various localities in Africa, South 
America, Mexico, Australia and adjacent islands. 

In his notes on the genus Taphrina,^ Mr. Robinson gives a synopsis 
of the best known North American species, eight in number, with remarks 
upon their morphology and distribution. Ascomyces deformans var. 
purpurascens is raised to the rank of a species, and referred to **Taphrina 
Fries, char, a Tulasne emend.," as are all the species of Ascomyces and 
Exoascus. The paper is an outcome, we infer, of a winter's work in Dr. 
Farlow's laboratory. 

We have received a German abstract, by Dr. Schonland,**^ of Prof. F. 
O. Bower's paper on the development, morphology and the vegetative 
organs of PhyllogJossum Drummondii, which was published in Trans. 
Royal Soc. London for 1885. Phylloglossum is specially interesting, be- 

•Waldnkr, Dr. Martin.— Die Entwickelung der Sporogone von And resea und Sphag- 
num, pp. 2j, pi. iv. (I, li, lii, double) 8vo. Leipzig: Arthur Felix, 1887.~M. 2.60 

TBot.ZeU. (1879.) 

^MuLLER, Ca ROLL'S — Sphagnorum novorura deacriptlo. 8vo. Separat Abdruck aus 
Flora, no. 26 u. 27. pp. 20. 1887. 

•Robinson, Benj. L.— Notes on the genus Taphrlna. pp. 14. Reprint from Annals oj 
Botany, November, 1887, 

■ 

lORowER, F. 0.— Ueber die Entwickelung u. die Morphologie von Phylloglossum Drum- 
mondii. I Teil : Die vegetative Organe. (Auszug aus dem engliscben Original von Dr. S. 
''chonland.) pp. 8, fig. 1. Sep. Abdr. aus Bot. Jahrbilcher, vlil band, 4 heft. 1887. 
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cause it exhibits such a cloee correspondence of its mature characters with 
the structure of the embryonic Lycopodiums. 

Cultivated Vekbascums have always been favorite plants for hybrid- 
izing. Dr. Victor Schiflfner" has given us an interesting account of these 
hybrids in general, and then describes minutely some new hybrids from 
V. pyramidatum which were discovered in the summer of 1885 in the Bo- 
tanical Grardens at Prague. They were growing spontaneously, and were 
of sufficient interest to justify a careful comparison of their characters 
with those of their parents. The hybrids studied resulted from the cross- 
ing of V. pyramidatum with V. nigrum, V. phoenicum, and two different 
combinations with V. phlomoides. 



NOTES AND NEWS. 

Dr. J. T. L BoswELL, the well known English botanist, died Jan- 
uary 31st 

A BILL to establish an experimental grass and forage station has 
been brought before congress by Senator Piatt. 

Centuries XX and XXI of Ellis* North American Fungi will be 
issued early in the spring — probably in March or April. 

A REVISED EDITION of Under wood's " Ferns and Their Allies " will be 
issued shortly from the press of Henry Holt & Co., New York. 

Dr. Ed. Palmer has just returned from Mexico. His collection of 
plants, some 600 species, is on the way, and doubtless contains many new 
things. 

The appearance of the new journal, Garden and FortM, has been de- 
layed by the serious illness of Professor Charles S. Sargent, the editor in 
charge. 

The Indtz Seminum, the catalogue of seeds for exchange at the Jardin 
des Plantes, has just been received. It contains 18 quarto pages, 4 col- 
umns to a page. 

The regency of the Smithsonian Institution, made vacant by the 
death of Dr. Gray, has been tendered by the U. S. Senate to Prof. Andrew 
D. White, ex-president of Cornell University. 

The Journal of Bdtany ioT February contains descriptions of 4 new 
ferns and 13 new Tillandsias. Dr. Baker, in his synopsis of the Tilland- 
siece, has reached the 16oth species of Tillandsia. 

Mr. a. p. Morgan continues his contributions on the " Mycologic 
flora of the Miami Valley, Ohio," in the Joum, Cin, Soc. XfU. Hist'ior Jan- 
uary. The paper includes the order Thelephorei under Hymenomy- 
cetes. 



" Sc^HirriVBB, Db. Victob.— Ceber Verbascura-Hybriden undelnlge neue Bastarde de» 
Verbucum pyrimidatum M. B. (BiblloUiecB boUnica, heft 3.) 15 pp., 2 plates, 4=". Cas- 
tel : Tbeodor Fischer. 1887.— 4 marks. 
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The forestry convention held at Grand Eapids, Mich., January 27 
and 28, was a profitable gathering. Dr. W. J. Beal presided, and B. £. 
Fernow, of Washington, C. W. Garfield and other well-known speakers 
were present. 

As THE possible successor of Professor Dickson at Edinburgh Uni- 
versity several well known botanists are mentioned, among whom are 
Professor Baylev Balfour, Mr. Geddes, Mr. G. Murray, Professor McNab 
and Professor Traill. 

The Italian Journal of Botany bearing date of January 31 is princi- 
pally occupied by a monograph of the genera Pleospora, Clathrospora 
and Pyrenophora, by A. N. Berlese. O. Beccari also describes some new 
palms from New Guinea. 

The report of the New York Agricultural Experiment Station for 
the year 1887, recently distributed,containB items of botanical interest by 
several of the corps of investigators. The chief topics relate to fungous 
diseases of planto and fungicides. 

Dr. L. G. Yates, of Santa Barbara, California, announces a volume 
entitled "All known ferns." It is to be an octavo of about 300 pages, and 
will really be a complete index to fern literature. In its preparation the 
author is assisted by Dr. J. G. Baker, of Kew. 

Anent the recent discussion on the nomenclature of our water 
lilies, it is to be noted that Dr. R. Caspary, in elaborating the order 
NymphseacesB forEngler and Prantl's Pflanzenfamilien, retains the genera 
Nymphsea and Nuphar unchanged and alters Nelumbium to Nelumbo. 

Professor Joseph Schrenk has published (with plate), in the BuUe- 
tin of the Torrey Botanical Clvb, (February), his very important paper, " On 
the histologj of the vegetative organs of Brasenia peltata," read at the New 
York meetmg of the A. A. A. S. last August. It is an exhaustive study 
of a very interesting plant. 

The American Naturalist appears from a new publishing house and in 
a new dreps with its January number. The botanical department contains 
Schroeter's arrangement of the Ustilagineae and Uredinf8e,and the notice 
of a new tumble-weed from Nebraska (Corispermum hyssopi folium), be- 
sides the usual excellent risumi under " Botanical News." 

Mr. F. H. Gilson, of Reading, Mass., has begun the publication of a 
work entitled " Trees of Reading. Mass." Although the title is a local 
one, the very handsome plates, heliot)rpes from excellent photographs, 
make the work attractive to any botanist. Part I contains two elms, a 
sassafras, an oak and a birch, with appropriate text, and costs $1.50. 

The University: of Kansas possesses a fine collection of the fossil 
flora of the Dakota rocks of the cretaceous. It contains upward of 200 
species, nearly half of which are new. The new species have been de- 
scribed by Professor Leo Lesquereux. Duplicates of 75 of them are 
offered for sale, including 35 new species. Professor F. H. Snow, of Law- 
rence, Kansas, has the matter in charge. 

The Italian Agricultural Stations^ Journal, begun in 1872 and discon- 
tinued in 1882, is to be revived under the editorial charge of Professor 
Pasquale Freda, of Rome. The prospectus gives promise of an agricult- 
ural-chemical journal valuable not only to Italians, but to foreigners as 
well. Six numbers will appear yearly, making a volume of at least 500 
pages. The subscription in foreign countries is 15 francs. 
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Mr. Jambs M Maooun will botanize next summer along the shores 
of James bay and the east coast of Hudson bay. As considerable diffi- 
culty is experienced in drying specimens, ho only collects those required 
for the use of the Canadian Geological and Natural History Survejr. He 
very kindly offers, however, to coflect material for specialists working up 
any group of plants, and without any charge. He may be addressed at 
Ottaws, Canada. 

The Febbuary meeting of the botanical section of the Biological 
Society of Washington, D. C.,. presented the following programme: 
Notes on the Lake Superior flora. Dr. George Vasey ; A visit to a fossil 
forest. Prof. F. H. Knowlton ; Identification of fossil woods. Prof. Richard 
Foster; Variation of habit in Ampelopsis. Dr. C. V. Riley; New western 
Uredinece, Mr. B. T. Galloway; Influence of cross-fertilization in the 
orange, Mr. C. L. Hopkins. 

The Qardeners' C^roniofe ( February 11) gives an illustration of Psiadia 
rotundifolia, a composite, styling it 'Hhe ust of its race/' It is a tree 
about twenty feet high, standing in a broad, open space near the entrance 
gates of the famous Longwoix), St. Helena. It is actually the last living 
representative of the ^enus. It is a rare thing to see even the photo- 
graph of the last individual of a species. Kew has herbarium specimens, 
and has succeeded in germinating seed. 

Dr. M. Mobius has recently published a paper in Pringsheim's Jahr- 
hUcher, also distributed separately, on the anatomical structure of orchid 
leaves as furnishing characters for classification. He finds that, as in the 
case of the leaves of grasses and conifers and the fruit of umbel lifers, 
very helpful and often strongly diagnostic characters are to be found. 
He points out a practical application of such knowledge in determining 
rare and costly exotics which are not in flower. 

The annual report on the flora of New York for the year 1885 by 
the state botanist, Mr. Chas. H. Peck, has been distributed. It covers 46 
octavo pages, and is accompanied by two plates. The additions to the 
flora of the state number over two hundred, all but two being fuD^, and 
thirty-seven of which are marked as new species. The Agaricinian 
species of Pleurotus, Claudopus and Crepidotus found in the ntate, num- 
Mring thirty -one in all, including two new species, are described in full, 
with notes. 

Prof. William Trelease has published his address before the 
Alumni Association of the St Louis Medical College (January 18, 1888), 
on *' Bacteria from a botanical stand -point," in the Weekly Medical Review 
for January 28 and February 4. It is an excellent presentation of a very 
diflScult and oomnionlv misunderstood subject before a class of students 
who must know something of it. Bacteriology is a tremendously exag- 
gerated subject in the popular mind, and it is well occasionally to have 
the facts in the cam plainly stated. 

There has been some uncertainty about the nutritive value of mush- 
rooms. They are commonly ranked with meat, but a recent German 
writer states that it takes nine pounds of the common mushroom to equal 
a pound of beef. The matter has been investigated by Mr. £. F. Ladd 
(Hep. N. Y. Agric. Exp. Station, 1H87, p. 4W), who tinds that mushrooms 
(Agaricus campestris) ^athere<l from a pasture at Greneva, N. Y., con- 
tained 84^ per cent of digestible albuminoids, and pufl'balls (Lycoperdon 
giganteus) from 70 to 80 per cent, according to maturity. He concludes 
that they compare favoraoly in nutritive viuue with meat. 
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Bulletin No. 2 of the New York State Museum of Natural History 
(dated May, 1887), a pamphlet of 66 pages and 2 plates, by Chaa H. Peck, 
was distributed last month. It is mostly made up of a reprint of the re- 
vised report of the botanist for 1883, which, owing to legislative compli- 
catiouH, was never properly published, with an additional article on the 
New York species of viscid Boleti. There are descriptions of 57 new 
species of fungi, and notes on nearly as many others. The first number 
01 this Heries is not yet printed. It is little short of disgraceful that im- 
portant printing undertaken by the state is subjected to such exasperat- 
ing delays. 

Rev. Thomas Morong, in BuUetin Torr, Bot, Club (January), has begun 
a series of papers entitled " Studies in Typhact>8e." The present number 
considers Typha, and, after a very interesting description of its structure, 
the author gives a translation of Rohrbach's classification of the species, 
published about 1870. In this the 13 species are divided into two groups, 
the first containing those with fruit naving a longitudinal furrow and 
bursting in water, and seed with a separable outer coat; the second con- 
tradicting these characters. Our three species (T. lati folia, T. angusti- 
folia, and T. Dumingensis, the last reported from Texas) belong to the 
first series. 

The Sarracenia pitchers at Kew have begun to decay owing to the 
putrefying mass of insects they contain. In a note to the Qardenen^ 
Chronicle (January 21), Mr. Watson suggests that the secretion found in 
the pitchers is not necessary to the destruction of the insects caught in 
them, as the enormous mass of bluebottles caught in the pitchers at Kew 
could not have been affected by the few drops of the secretion contained 
in each pitcher. He also suggests that the pit<*hers, by entrapping such 
immense numbers of insects, collect "a powerful stimulant to the roots 
of the plants when, by the decay of the pitchers, the contents are depos- 
ited on the ground directly above where the roots find nourishment." 

The first fascicle of Acta Horti Bdn/polUani for 1887 is at hand, and 
contains the customary rich installment of contributions to the geograph- 
ical distribution of phanerogams. Its 400 pages and eight plates present 
the following contributions: Herder on the Labiatae, Plumbagineae and 
Plantaginea* of the Raddean collection from Eastern Siberia (82 pp.); 
Winkler on 10 new CompositsB from Turkestan, 6 of which belong to 
Cousinia (12 pp.); Trautvetter on the flora of Dagestania (40 pp.); Ottg 
Kuntze on the plants of Eastern Russia (128 pp.), in which are proposed a 
new genus of Umbellifene (Schumannia) ana quite a number of new 
species; Regel on the species of Allium (138 species) in middle Asia, and 
the descriptions of some plants in the Imperial Garden at St. Petersburg 
(113 pp.). 

The Indiana Academy of Science held its third annual meeting in 
Indianapolis December 28 and 29, 1887. Besides the presidential address 
by Professor John M. Coulter, upon ** Evolution in the vegetable king- 
dom," the nection of l)otany was represented by the following papers: 
A chemical study of Juglans nigra, and The value of organized work in 
plant chemistry, by Lillie J. Martin ; The late drouth and its eflfect on 
vegetation, Companion plants, and Notes on the whitespored aeries of 
Franklin county (Ind.), bv O. M. Meyncke; Histology of the foliage leaf 
of Taxodium distichum. by Stanley Coulter; Stomata of Tillandsia us- 
neoidfes, by John M. Coulter; Additions to the flora of Indiana, by G. C. 
Hubbard ; Characters in Um belli ferae, by J. N. Rose ; Lichens of Indiana, 
by Walter H. Evans; Life history of the plum leaf fungus, by J. C. Arthur. 
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New or rare plants/ 

ASA GRAY. 

Uibisciu incanas Wendl. Doubting the sulphur colored or 
straw-yellow petals, I referred this species to H. lasiocar-pos 
Cav. in Proc. Am. Acad, xxii, 302. But I find that Dr. Chap- 
man well knows the yellow-flowered plant, and I have now 
received it from Alabama, from F. J. Muller through Prof. 
Meehan. Chapman's character is a good one, but I have 
passed some dried specimens for a form of H. Moscheutos, 
which it much resembles. I have confirmed H. lasiocarpos 
Cav. for the hairy-fruited species, by referring to the origi- 
nal in herb. Jussieu at Paris. I here record the rehabilita- 
tion of H. incanus, because in these days catalogues are so 
nuHierously and promptly published. 

Blephftripappas lieTlfl. Glabrous and n-iOStly smooth up to 
the few-flowered small heads : stems and effuse branches 
filiform: leaves all appressed and smalK the upper squama- 
ceous : involucral bracts 6 to 8, oblong : flowers open through 
the day (not closing in sunshine in the manner of B. scaber). 
B. scaber^ var. liBvis Gray, Svn. Fl. i', 304. — E. California to 
S. Oregon ; collected near Waldo in the latter state by Bran- 
degeein 1885, and T, Ifozvcll in 1887. The latter indicated 
to me the diurnal anthesis, which, with the other characters, 
shows this to be a wholly distinct species. 

HierAclom Howentl. Allied to H. Greenei, but decidedly 
tomentose-canescent, even to the similar involucre, and be- 
low more villous-crinite ; stem (a foot or more high) leafy up 
to the panicle: pappus apparently pure white, but still 
voung. — Deer Creek Mountains, S. Oregon, 7. Howell^ 
July, 1887. 

TroxImoB barbellnlatom Greene in Gray, Syn. Fl. i', 437. 
Mr. Howell has collected this rare species, July 19, 1887, in 
a dwarfer form, and with pappus bristles so decidedly barbel- 
late that It might be called subplumose I 

Cambridge^ Mass, 

* This paper, marked " Bot. GAirrrs," w&i found Xjitug upon Dr. Qniy's itudy Uble. 
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Undeeeribed plants from Oaatemala. III. 

JOHN DONNELL SMITH. 
(WITH PLATE n.) 

Mimosa sesqayn^ta. (Series Sensitives Benth.) — Fruticu- 
lose, suberect, glabrous, unarmed : stipules linear, rigid, 
striate, setose-ciliate, i^ lines long ; petioles firm, 12-18 lines 
long ; leaflets coriaceous, glaucous, oblong, obtuse or acut- 
ish, mucronate, base dimidiate-cordate, 4-nerved, reticu- 
late, 8-10 lines long, half as broad, margin and under- 
surface rigidly setose, interior leaflet of lower pair want- 
ing ; rhachises bristly, 1-2 lines long: flowers tetramerous ; 
peduncles retrorsely strigillose, more than half as long as 
petioles ; bracts subulate, ciliate, less than half as long as 
corolla : calvx almost obsolete, hyaline, ciliate-toothed : co- 
rolla glabrous, purple, r line long: stamens 3-4 lines long: 
legume not seen. — Near the Brazilian M, glauccscens Benth. 
ex char, — In rock-fissures near Santa Rosa, Dept. Baja Vera- 
paz, alt. 5,000 feet, July, 1887. (Ex Plantis Guatemalensi- 
bus Tuerckheimianis, quas edidit John Donnell Smith, 1327.)- 

Melampodlnm brachjglossuui. — Annual, herbaceous, 2-3 feet 
high : stem pilose, glandular above, dichotomous, branches 
quadrangular: leaves scabrid on both surfaces, subtripli- 
nerved, coarsely toothed, \\-'i\ inches long, triangular, 
acuminate, abruptly contracted to a winged petiole dilated 
at base ; varying to oblong and lanceolate, cuneately con- 
tracted below the middle, sessile: peduncles filiform, 1-2 
inches long : heads 2 lines broad and high ; involucral scales 
3, shortly connate, round-acuminate, pilose; rays 6-7, quad- 
rate-orbicular, } line in diameter, 2-3-lobed, pilose beneath, 
yellow ; fructiferous bracts rugose, callose - tuberculate ; 
achenia incurved-pyriform, concentrically striate, 1 line long. 
— Coban, Dept. Alta Verapaz, alt. 4,300 feet, Julv, 1885, 
May, 1886. (Ex PI. cit. 114, 761.) 

Ardigta Taercklieimii. — A small tree : glabrous throughout : 
leaves coriaceous, glaucous, lineolate and punctate beneath, 
entire, oblong, 3-4 inches long, a 'third as broad, apex cau- 
dately produced and obtuse, narrowed to a short petiole : 
corymbs terminal, shortly peduncled. half as long as leaves; 
pedicels 3-6, subumbellate at apex of flexuose rhachis and 
of its 2-3 primary brandies, 7-9 lines long: sepals 5, ovate- 
oblong, a third as long as petals, persistent in fruit: petals 5,. 
elongate-oblong, 34^ lines long, obtuse, white, like the sepals. 
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rubropunctate in lines and dots: stamens 5, 2^ lines long; 
anthers exceeding the flat tapering filaments, linear-oblong, 
quadrangular, base cordate, apex obtuse and mucronulate, 
biporose: style nearly equaling petals; ovules 12-16: fruit 
red, glandular, 3 lines in diameter, crowned with persist- 
ent base of style. — Distinguished by secondary branches 
of inflorescence two to three times exceeding primary ones. — 
Mountain, forests of Pansamala, Dept. Aita Verapaz, alt. 
3,800 feet, Aug., 1886. (Ex PI. cit, 1,035.) 

Cobiea triflora. — Leaflets 3-jugate, uniform, oblong-lance- 
olate, tapering from the middle to an acute mucronulate apex, 
somewhat narrowed to a cordate-truncate base, 2^3 inches 
long, marginate, petiolules 4-5 lines long: peduncles 2-3 
inches long, terminal pedicel 6-8 inches long, the two lateral 
of later development from alternate foliaceous bracts : calyx- 
segments almost free, patent, lanceolate-acuminate, margins 
revolute, r inch long, like leaflets naked, yellowish-green 
dotted with red, pale within : corolla broadly subcampanu- 
late, i^ inches long, pubescent, pale-yellow, reddish below ; 
lobes short, rounded, erect : stamens and style shortly ex- 
serted. — Leaves as figured for C, gracilis Hemsl. in CErst. 
L'Amer. Centr. t. xvi : flowers nearest to the Ecuador C. 
campamUatus Hemsl. — Banks of Rio Cajabon, near Coban, 
alt. 4,300 feet, Dec, 1886. (Ex PI. cit. 204,) 

Beloperone PansamaUuui. ( g Beloperonides.) — Fruticulose, 
epiphytal, prostrate: branches ascending, dichotomous, te- 
tragonal, pubescent in two lines: leaves membranaceous, 
opaque, beset with cystoliths, glabrous, dark-green above, 
glaucous beneath, rhomboidal to elliptical, each end acumi- 
nate, 12-16 lines long, 6-7 broad, petioles r-3 lines long: 
flowers 2-4, at length pedicellate in a subsessile fascicle : 
spatulate bracts 3 lines long, linear-spatulate bracteoles a 
third longer, both truncate at apex and glandular-hairy : 
calyx-segments linear-setaceous, 5 lines long, barbellate : 
corolla 18-20 lines long, scarlet; lips nearly equaling tube 
and each other, hairy without, glabrate within, the posterior 
one bidentulate, the anterior 4 lines broad with lobes 2 lines 
long : stamens nearly equaling lips ; lower cell remote, scarcely 
calcarate : style shortly exsert. — Pansamala forest, alt. 3,800 
feet, Oct., 1885, Sept., 1886. (Ex. PI. cit. 732.) 

ThjnaeaiiUiiis gremliuitiift. — SuflTruticose, ferruginous- pubes- 
cent : stem tetragonal : leaves pergameneous, nitidous ex- 
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cept veins, oblong-obovate, cuspidate-acuminate, long-atten- 
uate to a small obtuse base, shortly petioled, 10-14 inches 
long: thyrsi in a brachiate long-penduncled foliaceous- 
bracted panicle, virgate, 6-12 inches long: c}^mes subsessile, 
at length geminate on a bipartite peduncle 3 lines long, 3-10- 
flowered, exceeding verticillastrate internodes, small bracts 
and bracteoles linear-lanceolate, pedicels 4-6 lines long : 
calyx-segments linear-lanceolate, i^ lines long: corolla 
straight, 13 lines long, purple, tube equaling inflated 
throat ; lobes nearly equal, oval, ciliate, posterior one erect 
and 2-lobuled, others reflexed and 4 lines long: stamens 
nearly equaling corolla-limb, cells equal ; staminodes minute, 
uncinate. — The allied T, callistachyus Nees in DC. has 
leaves less minutely and prominently reticulated, cymes sub- 
sessile, corolla-limb smaller with {ex Nees) superior lobe 
narrow and entire, stamens very short and included. — Pansa- 
mal^ forest, alt. 3,800 feet, Oct., 1885, May, 1887 (Ex. PI. 
cit. 740.) 

SoatelUirU Intea. ( § Stachymacris Benth.) — Fruticose ; 
stems terete, fusco-vel urinous ; branches and inflorescence 
canopilose, glandular : leaves like flowers sericeous and atom- 
iferous, oval to ovate-oblong, 8-15 lines long, crenate, 
petioles 2-3 lines long : racemes loose of 5-6 pairs of declinate 
flowers ; bracts 2-3 lines long, lower ones foliaceous and 
petioled : calyx 2 lines long, exceeding pedicels ; crest in 
fruit enlarged to 4 lines long, obovate, appressed, yellow: 
corolla elongate, i inch long, sulphur-yellow, tube 3 lines 
long, throat gradually dilating, lips equal and 2 lines long ; 
posterior lobe of upper lip small, emarginate, its lateral lobes 
equaling the erect crenulate plicate-edged lower lip : anthers 
naked; filaments margined: disk obovate, nearly equaling 
ovary, contracted to oblique short gynophore : nutlets glo- 
bose, granulate. — Forest near Santa Rosa, alt. 5,000 feet, 
July, 1887. (Ex PI. cit. 1,309.) 

Dorst«iiU ChoeonlAiia Watson in Proc. Am. Acad, xxii, 477, 
var. (v. form.) IntegrlfolU. — Rootstock tuberculate : stems sim- 
ple or furcate : leaves entire, margins crispate and undulate : 
peduncles 1-2 inches long: receptacle acetabuliform, 9-12 
lines in diameter, turbinate, pallid externally ; border of disk 
green within, 2. J lines broad; alveolate areoles Quadrate, 
white, green-bordered : pistillate florets 6-7, intermixed with 
numerous staminate ones : nucules stipitate, obovoid, com- 
pressed above and below in opposite axes, a line or more long 
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and broad ; endocarp shining-white, callose, delicately retic- 
ulated. — Pansamal^ forest, alt. 3,8cx) feet, Sept., 1886, 
April, 1887. (Ex PI. cit. 751.) — Freiherr von Ttirckheim's 
numerous specimens, representing all stages of growth, show 
no tendency toward lobing of leaves. The originals of Dr. 
Watson's description, sparingly collected by him in the tierra 
calienie^ are somewhat less robust plants, and the leaves have 
a more distinctly continuous intermarginal vein ; the flowers ^ 
were not described, and in the specimens seen are insufficient 

for examination. . 

» 

jUpleniam Tera-pax. (§ Diplazium,) — Stipes tufted from a 
short rhizome with a few black scales toward base, 18 inches 
long: fronds subcoriaceous, glabrous, pale beneath, punctate, 
ovate-lanceolate. 12 inches long, lower half pinnate, the up- 
per cleft or lobed and tapering to an elongated serrate apex : 
rhachis sulcate on face, angled by decurrent pinnae, bearing 
in their axils a gemmule covered with minute scales : pinna 
7-8 to a side, oblong to oblong-lanceolate, acuminate, dis- 
tantly serrulate, base truncate on upper side and reduced on 
lower; basal pair stalked, produced, 4^ inches long, i inch 
broad : others a third to a half smaller, adnate, confluent 
above: veins single, erecto-patent, mostly 1-3-branched, the 
lowest anterior veinlet soriferous: sori 15-23 to a side, 6-8 
lines long, falling short of both midrib and margin, dipla* 
zioid chiefly below middle of pinnse. (Plate 11.) — Fansamal^ 
forest, Dept. Alta Verapaz, alt. 4,000 feet, Sept., 1886. (Ex 
PI. cit. 850.) 

Baltimore^ Md, 



Notes on Western Umbellifene. 1. 

JOHN M. COULTER AND J. N. ROSE. 

In the following notes those specific names are used which 
are commonly- known to collectors. 

PodoMlailimiii Gray has been rather remarkable on ac- 
count of its poor representation in herbaria, and the restricted 
range of its species. Curiously enough, both of these things 
have come from a strange confounding of its species with 
those of Carum, and herbaria are found to be richer in these 
forms than their labels show, and their range has been very 
materiallv extended. 
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P. Bolanderi Gray has been badly confused with Carum 
Gairdneri and C. Oreganum by collectors, and under these 
names it is found in many herbaria. A glance at the con- 
spicuous scarious-bracted involucels, broadly concave seed- 
face, and numerous oil-ducts, should at once distinguish it 
from any species of Carum. It is an interesting fact that a 
species thought to be so local is now found somewhat widely 
distributed through California and Oregon, having hereto- 
fore concealed its identity under a general similarity of habit 
to Carum. Its reported stations are now as follows : Cali- 
fornia, Mariposa Trail, Yosemite (Bolandcr 4898, in 1866 
and 1873), Big Meadows, Plumas county (Mrs, R, M. Aus- 
tin, in 1880J, Emigrant Gap (Af. E, Jones 3603, in 1882); 
Oregon, Union county (Cusick 1097, in 1883), Stein's Mount- 
ain (//owe//, in 1885). 

P, Ca/ifornicum Gray, thought to be known only from 
the single collection of Bigelow, made at Knight's Ferry, 
Stanislaus county, California, in 1853, turns up in the col- 
lection of G. R. Vasey (no. 227) from Santa Lucia Mount- 
ains, California, July, 1880, having been distributed as 
Carum Kelloggii. 

Mnseninm Nutt. seems to be British American, extending 
into the United States along the Rocky Mountains. Few- 
specimens have been collected within our borders, and 
hence herbarium material is very scanty. Professor Ma- 
coun l]as discovered M. divaricatum and M. trachyspermum 
to be quite abundant on the great plains of the Northwest 
Territory, but M. tenuifolium still remains very poorly 
known, mature fruit of it not yet having been collected. 

Peneedannm Canbjri, n. sp. Apparently acaulescent, but 
with a short underground stem from a thick more or less 
elongated roolstock which ends in a globose tuber half to 
an inch in diameter, glabrous, 3 to 8 inches high : leaves 
ternate-pinnatitid or bipinnate, the ultimate segments small, 
with 3 to 5 linear-oblong lobes : umbel equally 5 to lo-rayed, 
with no involucre, and involucels of narrowly linear scarious- 
margined bractlets ; rays 1 or 2 inches long; pedicels 4 to 6 
lines long ; flowers white : fruit ovate-oblong, glabrous, 4 
lines long, 2^ lines broad, with wings about half as broad as 
body, and filiform dorsal and intermediate ribs; oil tubes 
solitary in the intervals (the lateral intervals often with i or 
2 accessory but shorter ones), 2 to 4 on the commissural 
side. — High ridges, E. Oregon (//owe//, in April, 1880, and 
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Ma}\ 1882, as no. 67); Union county {Cusick loio, in 1882 
and 1884). — This species has been referred to P. Nevadense, 
as several other species have been, but always with a doubt. 
In Howell's distribution it is labeled P. dasycarpum. It has 
been too often collected in its early condition, before either 
fruit or leaves had matured, and in this stage has been very 
puzzhng. Mature fruit of Cusick's collecting, in Canby*s 
herbarium, has enabled us to characterize it as quite a dis- 
tinct species. It belongs to that tuberous-rooted group of 
which P. farinosum and P. Cous are representatives. 

PencedaDnm Sandbergtl, n. sp. Caulescent, branching at 
base, an inch or two to a foot high, from an elongated com- 
paratively slender root, rough puberulent : petioles wholly 
inflated, with a very conspicuous white-scarious margin ; 
leaves ternately or pinnately dissected, the ultimate segments 
verv short linear: umbel verv unequally 6 to is-raved, with 
no involucre, and involucels of distinct linear-lanceolate 
bractlets ; rays i to 4 inches long ; pedicels a line or two 
long ; flowers bright yellow : fruit ovate, puberulent, 2 to 2\ 
lines long, i^ lines broad, with very narrow wings, and fili- 
form dorsal and intermediate ribs ; oil-tubes 4 to 5 in the 
intervals, 6 on the commissural side ; seed-face plane. — Bare 
mountain tops, 5,000 feet altitude, along snow-drifts, Koote- 
nai county, N. Idaho (^. H, Sandbcn^ 47) ; Upper Marias 
Pass, 7,300 feet altitude, N. Montana ( VV. M, Canhy 153) ; 
North and South Kootenai Passes, British Columbia {Daw- 
son 876). — This very distinct alpine species is remarkable for 
its inflated petioles with very broad glistening scarious mar- 
gins, which form the most conspicuous feature of the plant. 
The peduncles are short when the plant first blooms, rising 
but a few inches above the ground ; but thev rapidly elon- 
gate, becoming as much as a foot high. The fertile rays 
also are often very much elongated, becoming many times 
longer than the sterile rays. 

Peneedannm Oejrer! Watson still remains an almost un- 
known species, mature fruit not yet having been collected. 
The species is badly confused by collectors with P, farino- 
sum Gever. It seems to have been the habit of manv to lav 
in a good stock of P. farinosum and then to label half of it 
P. Geyeri. Specimens of the latter species are verA' much 
to be desired. 

Peae^danain nndlcanle Nutt. This species was first reported 
by Bradburj' and Xuttall from the ** high plains, on the upper 
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part of the Missouri, Arkansas, and the Rocky Mountains," 
and also collected by Lewis and Douglas *'on the Oregon." 
Since that time true P. nudicaiile seems to have been lost 
sight of, until it has now turned up from its original range, 
in the collections of Canby and Tweedy. The former sends 
it from Montana and Dakota (no. 152) ; the latter from the 
National Park (no. 855). Forms referred to this species are 
common enough ; but we have not yet seen true P. nudicaule 
away from its original range *' on the head-waters of the Mis- 
souri, etc." If any one can supply fruiting specimens of the 
so-called P. nudicaule, which is said to extend as far eastward 
as Iowa, we would esteem it a favor. 

ABgeliea annita of Nuttall, reported by him from Vancou- 
ver Island, has not been collected since until discovered by 
Howell in 1882 at the base of Mt. Adams, Washington Ter- 
ritory, and distributed as A. genuflexa ; and then in 1886, 
along Hood river, Oregon, by the same collector, where it 
had been collected by Henderson (no. 382), in 1884, and 
also distributed as A. genuflexa. A fruiting head of this 
species was also sent by Tweedy from the Cascade Mount- 
ains, Washington Territory, mixed with his A. genuflexa, no. 
280. Curiously enough, last summer's exploration of Van- 
couver Island by Professor Macoun failed to reveal A. arguta 
in its original station, but discovered plenty of A. genu- 
flexa. 

Angellea Hendersoiii, n. sp. Very stout, densely tomentose 
throughout, especially the whitened lower surfaces of the 
leaves and the inflorescence : leaves quinate then pinnate ; 
leaflets thick, broadly ovate, 3 to 4 inches long, 2 to 3 inches 
broad, obtuse, serrate: umbels equally many-rayed, with no 
involucre, and involucels of numerous linear-acuminate 
bractlets ; rays i to 2 inches long ; pedicels a line or less 
long ; flowers white : fruit oblong, more or less pubescent, 3 
lines long ; dorsal and intermediate ribs prominent, lateral 
wings thick and corky, as broad as body ; oil-tubes solitary 
in the intervals, 2 on the commissural side : seed deeply 
sulcata beneath the oil-tubes, with plane face. — BluflTs, moist- 
ened by sea spray, Ilwaco (Long Beach), Washington Ter- 
ritory, Aug. 5, 1885 {Henderson 2158). 

^tanlcnU lacinfata Hook, and Arn. is very much confused in 
herbaria with S. bipinnatifida, a good deal of S. laciniata 
having been distributed as S. bipinnatifida, as, for instance,. 
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Pringle of 1882, and Jones 3149. The palmately parted 
leaves, spinosely pointed teeth and bractlets, yellow flowers, 
less prickly fruit, and sulcate involute seed-face of S. lacin- 
iata are well set off against the pinnately parted leaves, 
merely acute or but slightly pointed teeth and bractlets, pur- 
ple flowers, densely pncklv fruit, and broadly concave cen- 
tralh' ridged seed-face of S. bipinnatifida. Nevin and Lyon, 
in their exploration of San Clemente Island (off S. Califor- 
nia), collected S. laciniata with pedicelled fruit, but in every 
other respect perfectly typical. 

SaDlcnla Howellii, n. sp. Stems coarse, a foot or less high, 
more or less buried in the sand, bearing tufts of stout, elon- 
gated peduncles and leaves: leaves broad and palmately 
3-lobed (often much modified by burial in the sand), the 
divisions rather sharply cut and toothed, the teeth mucronate- 
tipped : umbels unequally few-rayed, with involucre of a few 
leaf-like bracts, and inv6lucels of very conspicuous bractlets, 
sometimes much exceeding the large globose heads of fruit : 
flowers yellow: fruit short-pedicellate, prickly all over, i^ to 
2 lines long; oil-tubes irregular in number and distribution; 
seed-face concave. — Sandy shores, Tilamook Bay and Qcean 
Beach, Oregon, July 15, 1882 {Howell 16, Henderson 1584); 
also on Beacon Hill, Victoria, Vancouver Island, May 5, 
1887 {Macoun 5). This sea-coast species is most nearly re- 
lated to S, arciopoides H. & A., but the habitat of that species, 
its almqst stemless habit, its leaves so laciniately dissected as 
to appear fringed, its fruit naked at base, and its nearly 
plane seed-face, are the more marked characters which serve 
to distinguish it from S. Howellii. 

Phellopieros liltoralis Schmidt, that curious sea-shore species, 
so much resembling Cymopterus in fruit, has had its range 
extended beyond the Oregon shores, where it has been col- 
lected by Cooper, Howell and Henderson, having been dis- 
covered by Professor Macoun in Vancouver Island in 1887. 

^PimpiBellA apMora Gray, of the Pacific slope, is a great 
desideratum in herbaria. It seems to be widelv distributed 
enough, but very rarely collected. Specimens of it are very 
much desired by the writersr 
Crawfordsvillej Ind, 
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Notes on t'arex. IX. 



1, Carex paDM. One of the Afit/ii^ora : extensively creep- 
inff by a woody horizontal rootstock 2 to 4 inches deep : culm 
scabrous above, stift' and erect or nearly so, about a foot high, 
exceeding the narrow long-pointed stiff and tufted leaves : 
spikes 6 to 10, ovoid, less than half inch long, dark brown 
or nearly black when mature, aggregated into an oblong or 
ovoid loose head an inch or less long: scales thJn. very 
broadly ovate, dark brown with a broad white-hyaline mar- 
gin, sharply acute or acuminate: perigynium ovate, flat and 
nerveless on the inner face, rounded and obscurely few- 
nerved or nerveless on the outer face, contracted into a short 
but distinct and slender nearly entire beak, becoming nearly 
black, completely hidden by the scale. — " Very abundant in 
drifting sand as well as borders of sea estuaries, Clatsop, Ore- 
gon, and Ilwaco, Washington Territory," Z,. J^. Henderson. — 
This should be no. Z37« in my Sj'nopsis ; intermefliate be- 
tween the Multipara and Fcettda. 

2. C. sblata. — C.fri^ida of American botanists, not AUi- 
oni. — There has always been a doubt as to the proper dispo- 
sition of the American plant which has been called C.frig- 
ida All. Mr. Olney first referred it to C. sempervirensW'xW., 
which it very much resembles, but from which it is distin- 
guished, among other things, by the notched orifice of the 
perigynium. The accumulation of considerable material 
from our western territory, and a fine suite of European 
specimens obtained through the courtesy of Dr. Christ, of 
Rnsel. hnve enabled me to determine the fact, which I have 

ipected, that the American plant is not the same 
opean. C. ablata, as I designate the American spe- 
istinguished from C. frigida chiefly as ibllows: 
;r and more erect : leaves broader and firmer, usu- 
ig, commonly shorter: staminate spike smaller,, 
sile : pistillate spikes shorter and thinner, lighter 
lorter stalked, the upper 2 or 3 usually aggregated 
; or very nearly so : scales obtuse, usually shorter : 
n not so long and slender-beaked. 

riaea Wahl., emend. — This species presents three 
ed forms : the type, a robust leafy plant with large 
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inflated perigj'nia, occurring in the most northern states ; a 
more slender form with slimmer pointed perigynia, growing 
in the middle and southern states ; a depauperate form with 
very short perigjnia, found in the southwest. The following 
characters distinguish these plants : 

Type: Stout, leaves broad (^ inch wide usually) : bracts 
broad and leaf-like, diverging, very much exceeding the 
culm: spikes heavy : perigynia much inflated, blunt : scale 
nerved below, cuspidate or muticous, all except the lowest 
ones shorter than the perigynium. Boott, t. 86. — New Eng- 
land to Michigan and Illinois, and Pennsylvania. 

Var. anyusttfolla Boott, 111. 34, t. 87. — C. laxiflora Ell. Sk. 
Bot. Car. ii, 549. (7. grisea var. minor Olney, Hall's PI. Tex. 
2S. — Much more slender, the culms usuallv weak: leaves 
scarcely half so wide as in the species, the bracts especially 
much narrower and shorter, more erect : spikes more slen- 
der, appearing two-ranked (in dried specimens at least) : 
perigynium scarcely inflated, trigonous-oblong, bearing a 
sharp beak-like point : ?5cale nerveless or very nearly so, 
longer, sharper, and more spreading than in the species. — 
Southern Ohio, Pennsylvania and New Jersey, southward to 
Florida and Texas. Common in the middle states. The 
varietv, as outlined here, incUides somewhat more than Dr. 
Boott evident! V intended to desij^nate, but there are no char- 
acters, so far as I know, which separate the extreme southern 
ver\' narrow-leaved form from the plants of the central states. 
It is still a question as to the relationship of this variety with 
Car ex oligocarfa Schk. 

Var. grIoboM. Usually low (three to eight inches high, 
var} ing to over a foot in the more developed forms) : spikes 
few -flowered (often containing only two or three perigynia) : 
perigynium sliort, inflated, very blunt, nearly globose or 
somewhat obovate : scales short, not conspicuously cuspidate, 
or the upper ones wholly muticous. — St. Louis, Mo., Eggeri, 
Arkansas, Hassc (specimens somewhat intermediate between 
this and var. angustifolia), Texas, ^"cally. 

4. Carex flUra Linn., emend. — Carex flava is a puzzling 
species. It varies towards C\ CEderi Retz, a species which 
may not be distinct. Yet there appears to be a satisfactory 
line of demarcation between the two, and a greater accumu- 
lation of confusing material must come in before their union 
can be justified. The essential characters of typical C. flava 
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are : Planfone to two feet high, having a peculiar yellowish 
cast which extends to the perigAnia : leaves shorter than the 
culm : bracts long, conspicuously spreading, the lowest much 
longer than the remaining portion of the culm : spikes borne 
close together near th^ top of the culm, sessile (the lowest 
rarely short-stalked) : perig\nium bearing a long and slen- 
der beak which is verj' conspicuously reflexed. The essen- 
tial contrasting characters of C. CEdferi are: Plant smaller, 
greener : leaves equaling or exceeding the culm : bracts 
strictly erect : spikes much smaller and much more closelv 
aggregated : perigynium conspicuously smaller, the beak 
short and straight. The spikes often have a whitish cast. 
C. flava presents two marked varieties. From the t}T)e of 
C. flava, as characterized above, its varieties may be sepa- 
rated as follows : 

Var. recterostrata. Plant less yellow, or entirely green : 
spikes more scattered, the lowest two or three inches remote 
and usually conspicuously stalked : beak shorter, straight or 
nearly so. — Vancouver Island, Macoun^ and possibly across 
the continent. C, viridula Boott, 111. t. 523, may possiblv 
belong here, judging from the spreading bracts, althougK 
the perigjnia are rather those of C. CEderi. There are no 
descriptive notes on this plant in the text, but it is said to be 
figured from Massachusetts specimens. In my own her- 
barium there are no specimens of this anomalous variety 
from the eastern states, but specimens which I have seen 
elsewhere, as I recall them, are probably to be referred here. 
The plant is not much smaller than the type. 

Var. minor To wnsend, Joum. Bot. xix, 161. Much lower 
than the species, eight inches or less high, green : leaves pro- 
portionately broader, as long as or longer than the culm, 
which is often not erect : spikes more or less scattered, almost 
entirely lacking the yellow color of those of the tj^pe, the lower 
one or two conspicuously stalked : beak shorter, straight. — 
Atco, N. Jersey, /. C Martindale. Introduced ? Common 
in England. 

5. Carex aperU Boott, emend. — This species was founded 
upon plants collected by Scouler and Douglas on the Colum- 
bia river. The author erected a var. /9 at the same time that 
he proposed the species. This variety, founded upon speci- 
mens from the far north, was afterwards (111. 182) referred 
by its author to C dBsfitosa var. filifolia Boott. In the mean 
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time he had made another var. /9 (111. 132, t. 426), founded 
upon plants from the eastern United States. This latter va- 
riety has ever since been regarded as C aferta Boott, in 
Gray's Manual and elsewhere, except in the instance of 
Olney's fascicles, where it was designated as C* a-perta var. 
mtHor Olney. As none of the recent collections from Ore- 
gon or Washington contain specimens which could be confi- 
dently referred to C. aperta, the species has held its place in 
our eastern flora through suflTerance. A recent careful exam- 
ination of one of Scouler's specimens, which is deposited in 
herb. Gray, reveals the fact that it is the same as the plant 
now provisionally known in this country as C. acuta var. fro- 
lixa Hornem. The specimen appears to have been one of 
the more slender plants of the original collections, judging 
from the figure in Hook. Fl. Bor.-Am., which figure well 
represents the robust forms of C. acuta var. prolixa. The 
plant of the eastern states can not be considered as belong- 
ing to the original C. aperta, and I therefore separate it as 

C. strlcta Lam., var. deoon. — C. aperta^ authors, not Boott. 
C. aperta Boott, P, in part. 111. 132, t. 426. C. HaydeniiXy^^ , 
Sill. Journ. 3d ser. xviii, 103, probably. C. aperta var. mi- 
nor 01ne\% Exsicc. fasc. v. no. iS- — Usuallv smaller and 
more slender than the species, the basal sheaths not fibril- 
lose ; spikes short (seldom over an inch long), sessile or very 
nearly so, only very rarely attenuated at the base, spreading, 
the terminal staminate flowers few : bracts usually conspicu- 
ously spreading: scales very sharp, spreading, longer than 
the perigynium. — From New England to Illinois and Wis- 
consin ; evidently also in Nebraska, Oregon and Washing- 
ton. Apparently rare. 

«. Carex canescens Linn., emend. — There are three marked 
tvpes of variation in Carex canescens: (i) A slender and re- 
duced form of the species, ver\' common throughout the 
northern states; (2) a dwarf series with brown or fulvous 
spikes, subalpine or alpine ; (3) a robust and very leafy form 
in which the spikes are aggregated into a head, the peri- 
gynia long-pointed. Singularly enough, the first form has 
never had a name, although it has passed as var. vitilis and 
var. alpicola, unless La*stadius' var. subloliacea may be ap- 
plied to it. It is very doubtful, however, if this var. sublo- 
liacea can be legitimately pressed into service for our Amer- 
ican plant. Andersson's account of it extends no farther 
than the fruit and spikes — '"spiculis parvis, subglobosis. 
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remotioribus, fructibus margine sublaevibus " — and Boott says 
that it differs from the species only in the small spikes and 
the smooth perigynium. Boott knew it only as a Lapland 
plant. Moreover, the very few specimens to which I have 
had access differ from the species only in the points desig- 
nated. Our plants, on the contrary, differ from the species 
in their very slender and lax habit as well as in the charac- 
ters of perigynium and spikes. I have therefore separated 
them from the species as an unpublished variety. The sec- 
ond series of variations may all be included under var. alpi- 
cola Wahl., with the exception of the dubious var. dubia 
Bailey, and the third under var. folysiackya Boott. 

Var.Tnl^aris. — Var. alficola Bailey in part, Proc. Am. 
Acad, xxii, 143; distrib. Carices, 1886. — Differs from the 
species in its more slender culm and laxer habit, its nmall 
spikes, and usually smaller and spreading perigynia. This 
variety bears the same relation to C. canescens that var. 
microstachya bears to C. echinata. Typical C. canescens is 
a stout plant, with compact spikes one-fourth or three-eighths 
inch long. Both the species and thijs variety are character- 
ized by a silvery color of the spikes. — Common throughout 
the northern states and Canada, to Idaho, and perhaps 
farther westward. 

Var. alplcola Wahl. FI. Lapp. 232. — C. curia^ var. brun^ 
nescens^ Pers. Syn. ii, 539; C Richardii Michx. Fl. Bor., 
Am. ii, 170; C. vitilis Fries, Mant. iii, 137; C* canescens^ /? 
Torr. Monogr. 393 ; C, canescens var. s^hcerostachya Tuckm* 
Enum. Meth. 10, 19 ; C* Buckley iY>^vj , Sill. Journ. istser. xlviii- 
143 ; C sfhcerostachya Dew. 1. c. xlix, 44 ; C canescens var. 
vitilis Carey, Gray's Man., 2d ed., 514; C canescens var. 
brunnescens Boott, III., 220; C vitilis var. brunnea OIney, 
Bot. King's Rep., 364; C* vitilis vars. alpicola and spAa^- 
ostachya Olney, Exsicc. fasc. v. nos. 3 and 4. — Smaller than 
the species (seldom much over a foot high), the culm stiff" in 
the alpine forms, more or less slender in the subalpine forms : 
spikes small and globular or nearly so, well defined, brown 
or tawny. Varies from the short, stiff' and brown alpine 
forms — the typical var. alpicola — into various lax and paler 
forms of intermediate regions. —Common on mountains across 
the continent, reaching as far south as Georgia, and occur- 
ring sparingly in intermediate regions along the northern 
borders of the United States. 



1 888.] BOTANICAL GAZETTE. 87 

7. €• Deweyana Schw., var. sparslilora.— C. Bolamieri v2iT. 
sparsifiara Olney, Proc. Am. Acad. 1872, 407 (Hall's no. 580). 
— The most reduced form of C. Deweyana: plant laxer in 
habit than the type : leaves narrower : spikes smaller : peri- 
gynium twice smaller, more or less excurved. This is com- 
monly confounded with forms of C. canescens, with which it 
was united in my Synopsis, 144. From the small forms of 
C. canescens this plant is distinguished by its much laxer 
habit, broader and soft leaves, the culm very weak or often 
zigzag above, the perigynia much narrower, longer (lan- 
ceolate or narrowly ovate-lanceolate), long-pointed, more or 
less excurved, borne in loose spikes which are generally sub- 
tended by a bract. — From Idaho to Oregon and Vancouver 
Island. C Bolanderi y'dvs. elongata and minor Olney, 1. c, 
are unimportant forms of C Deweyana var. Bolanderi W. 
Boott. 

8. C. arctata Boott, var. Faxonl. — Spikes shorter than in 
the species, usually short-peduncled, erect or nearly so, much 
more densely flowered, part of them usually contiguous at the 
top of the culm, rendering the shorter staminate spike incon- 
spicuous : perigynium usually much larger. — Sugar Hill, Lis- 
bon, N. H., £dwin Faxon ^ 1887; extreme northern Minne- 
sota, Bailey^ 1886; northwestern Ontario at Nipigon, Ma- 
eoun^ 1884, and Michipicoton, Geo, Barnston^ i860. 

As Carex arctata is often confounded with C. debilis, it 
mav be well at this place to state the essential points in 
which it differs from C. debilis : Radical leaves broader and 
shorter: perigynium shorter (2 lines or less long), abruptly 
contracted into a beak, abrupt and conspicuously stipitate 
below, more loosely disposed on the spike and more spread- 
ing, scarcely longer than the very sharp or cuspidate scale. 

9. C. rosea. Schkuhr, var. ? Arkantana. Differs from the spe- 
cies in its mostly stouter culm, the spikes much larger and more 
aggregated and subtended by very long (3 to 6 inches^ leaf-like 
bracts with dilated bases, scales broader and conspicuously' 
awn-pointed, perigynium much larger and broader. — Plenti- 
ful in the bottom of La Fourche creelc, near Little Rock, Ark., 
growing beneath underbrush where heavy timber has been 
cut. Dr, If, E, Ifasse. This plant suggests C, Muhlenbergit 
var. australis, 

10.. Carex saliaa Wahl., var.? robnsta. Taller and coarser 
than the species (2 to 3 feet high), the culm spongy at 
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the base : leaves soft : bracts very leafy, surpassing the culm : 
spikes heavy, short and thick (an inch or less long usually 
■ and one-quarler or one-half inch thick^, mostly dense and 
truncate at the base, somewhat aggregated, the lower short- 
stalked : scales various, from lanceolate and acute to ovate 
and obtuse, brown with a white nerve, longer than the thin- 
ner nerveless perigynium. — Salt marsh, Vancouver Island, 
1887, Macoun. A singular plant with very bushy spikes, 
variable in character. The perigynia are all empty. 

11. Cares Liddoni Boott, var. Iticert*. — C. adusta var. con- 
gesta W. Boott, Bot. Calif, ii, 2.^8.— Usually lower llian the 
species (about 18 inches high), the culm much more slender : 
leaves evidently proportionally longer (nearly as long as the 
culm) : heads shorter (three-fourths inch or less long), much 
more dense : perigynium somewhat smaller, nerveless 01 
very nearly so. — Summit Camp, California, Kellogg. 

12. C. Jamegoitl Boott. var. Kracilte. Differs from the spe- 
cies in its much more slender and flexuose spikes, which are 
longer peduncled. C. Jamtsoni fi Boott. 111. lOc), t. 335 — 
The specimen ligured and described by Boott is trom north- 
ern South America. I refer here, with much uncertainly, 
two specimens collected in southern Mexico in 1853 by Fred. 
Miiller, nos. 1,337 '*'*'' ''3.1^- These specimens are much 
more slender than that figured by Boott. smaller (one and a 
half to two feet high), leaves narrower, the spikes fewer and 
rather more slender and the perigynium somewhat excurved. 
A larger suite of specimens is necessary for a close deter- 
mination. Miiller's 649 is C. Jamcsoni Boott, t. 334. and 
no, 1,336 and part of 1,977. the latter from Orizaba, are C. 
Jamesoni r- tt. 'S'S^^ i*nd 337. It seems to me that the var. r 
should be referred to the type. 

18. Carex triceps Michx., var. Smitkli Porter in titt.— C. 
SmithU Porter ; OIney, Exsicc. fasc. i. no 28. — More slender 
than the type: whole plant, except the sheaths, glabrous or 

'- - ipikes smaller (J in. or less long by -^ in. wide). 

le or two usually shorl-pedunclecl : perigynium 
ler: scales, especially of the siaminate portion, 
lorter, less squarrose and not so sharplj- pointed.— 
1 Pennsylvania, southern New Jersey and south- 

L Inrldaxretrorsa. Distinguished from C. lurida 
;h parent it most closely resembles, by its straw- 
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colored perigynia, which are less inflated and much more 
spreading, standing at nearly right angles to the axis of the 
spike. — Lansing, Mich. A large clump of this Carex was 
found growing between clumps of C. lurida and C. retrorsa. 
Its habit and characters were such as to at once place its hy- 
brid origin beyond a doubt. It also explains certain ambig- 
uous specimens which have been sent me for name — I can 
not now recall from whom — and which I recollect to have 
referred to C. lurida. Without an intimate acquaintance 
with C lurida this hybrid will not be readily recognized. It 
is very likely to be mistaken for C. tentaculata. It resem- 
bles very closely C, tentaculata Y^lurida Bailey ((T. tentaculata 
var. altior Boott). Infertile. 

Agricultural College^ Mich, 



The distribution of Isoetes. 

LUCIEX M. UNDERWOOD. 

The species of Isoetes have been neglected by collectors 
in many localities, so that our knowledge of their distribution 
is likely to be considerably modified by further discoveries. 
Forming, as they do, an inconspicuous element in aquatic 
vegetation and still more rarely seen in marshy places, they 
are easih' passed by unless one is specially searching for 
them. Their resemblance to sterile aquatic sedges or Juncus 
increases the probability of their being overlooked. It may 
be of interest to note something of the distribution and his- 
tory of our native species during the six years which have 
passed since the publication of Dr. Engelmann's valuable 
monograph*, as well as to note some of the remarkable feat- 
ures of their distribution on other continents. The species 
were classed by Engelmann as ** submerged,'' '* amphibious'' 
and ''terrestrial." Baker^ makes four groups to which sim- 
ilar terms are differently applied, his group ".\quaticje ' in- 
cluding only a part of Engelmann's " submerged '' species, 
his group ** Subaquatic^ '' including the remainder, together 
with Engelmann's ** amphibious" species, his group. **Am- 

^The genui Iwx'te* In North Amerira. In Tran«. .V. Loux* AcatUmy of ScUucf iy, :;.'>*- 
> Fern Alliw. p. 124 ^1^^7l. 
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phibise *' including Engelmann's '* terrestrial " species, while 
his group '*Terrestres '' is limited to two European species 
whose leaf bases are persistent. Baker enumerates forty- 
nine species ; with two of Dr. Engelmann's species over- 
looked by him and the two species described below the num- 
ber is brought up to fifty-three. 

Geographically Isoetes has a peculiarly wide distribution ; 
to illustrate its main features we will take the various regions 
of the world in order, commencing with Europe, where the 
genus was first known : 

I. Europe. — The European species are thirteen in num- 
ber, only excelled by our own continent. The species are 
as follows :' 



/. laeudris L. (1) 

/. echinospora Dur. (1) 

L Azorica Dur. (1) 

/. seUicea Boec. (3) 

/. ienuissima Boreau. (3) 

/. Boryana Dur. (3) 

f. ad9per»a A. Br. (3) 



/. MalinverfUana Ces. & DeNot (3) 

/. vdala A. Br. (3) 

/. dubia Gennari. (3) 

/. TeguUnsis Gennari. (3) 

/. hystrix Bory. (4) 

/. Durisei Bory. (4) 



Of the above, two species alone, I. lacustris and I. echi- 
nospora, are found in northern Europe, extending to the 
mountain regions of central Europe ;. both, moreover, are 
found with us. Three others, I. hystrix, I. Duriaei, I. velata^ 
are widely distributed throughout the Mediterranean regioa 
from Spam and Algeria to Asia Minor, I. Azorica is con- 
fined to the Azores, I. dubia and I. Tegulensis to Sardinia 
and neighboring islands, I. Malinverniana to Piedmont, and 
the remaining species to France. In the minor distribution 
France leads with nine species, the island of Sardinia has 
five, while England and Sweden have only two each.* 

II. Africa. — From Africa ten species have been re- 
ported : 



/. Rralderiana Dur. & Let (3) 
/. velata A. Br. (3) 
/. adspenn A. Br. (3) 
/. htf$trix Bory. (4) 
L DuHmi Bory. (4) 



7. Natalensis Baker. (3) 
I. WdwUschii A. Br. (8) 
/. SchweinfuHhii A. Br. (8) 
/. SBquinoctialiB Welw. (3) 
/. nigritiana A. Br. (3) 



Of these, the first five are found only in Algeria, the first 
alone being peculiar to that country ; the second is found 

* The numbers following the species refer to Baker's groups In the order named abore. 

<I hvstrtx Is recorded from Qiemtey, which Is botanlcally a part of Fmnoe, thoogk 
politically of England. 
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also in France, and the remaining three belong to the Medi- 
terranean region generally. The last five form the proper 
African flora, and are distributed from the Niger region to 
Natal. With such a wide distribution of the few known spe- 
cies it will be surprising if the interior of the Dark Continent 
does not yield a harvest of new forms. 

III4 Asia. — From Asia we have the smallest number 
from any continent except South America, which has the 
same number — six. Of these, only three are peculiar to Asia. 
The species are : 



/. tfdaia A. Br. (3) 
/. hydrix Bory. (4) 
/. Dwrixi Bory. (4) 



/. Olympica A. Br. (3) 
/. Japonica A. Br. (3) 
/. Cmnnandeiiana L. (3) 



The first three have alreadv been discussed as Mediter- 
ranean ; of the remainder, the first is from Asia Minor, the 
second from Japan, and the third from India ; illustrating 
again the wide distribution of the genus. 

IV. Australasia has eight species, as follows: 

J. cdpina Kirk. (2) 



/. Gunnii A. Br. (1) 
/. eiaiiar F. M. (1) 
L Stwuiii A. Br. (1) 
/. KirkH A. Br. (2) 



i. Mueilen A. Br. (2) 

/. Drummondii A. Br. (2) 

/. iripua A. Br. (3) 



Here again we have a singular example of wide distribu- 
tion : the first three are from Tasmania, I. Kirkii and I. al- 
pina are from New Zealand, I. Muelleri is from Queensland, 
and the last two are from West Australia. 

V. South America. — From America south of the isth- 
mus of Panama we have the six following species : 

J. MarHi A. Br. (3) 



/. triqudra A. Br. (1) 

/. LhMsH Mett (1) 

L SavcUieri Fraachet (3) 



I, Amawnica A.Br. (3) 
J. Oardeneriana Kze. (3) 



Of these, the first two are from the high Andes of Peru, the 
third is from Patagonia, and the remainder are from Brazil. 

VI. North America. — Coming lastly to our own coun- 
try, we find the largest representation ot Isoetes anywhere 
found. Nineteen species occur within the limits of North 
America, including a single species from the West Indies. 
Of these, only the first two are found elsewhere. Omitting 
varieties, we have : 
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i. laeuMris L. ( 1 ) 
/. echinoifpora Dur. (1) 
I, pygtruea Engelm. (1) 
L Bdanderi Engelm. (2) 
/. Tuckermani A. Br. (2) 
/. sacchirala Engelm. (2; 
1. riparui Engelm (2) 
/. mdamtspora Engelm. (2) 
/. Engdrminni A. Br. (3) 
/. Huu^Uu Engelm. (3) 



/. nuda Engelm. (3) 
I.fiaccida ShuUleworth.,(3) 
/. tiuk^dorfii Baker. (3) 
/. Cubana Engelm. (3j 
/. Mexicana n. &p. (3) 
/. Ttvdarwpcda J. Gay. (3) 
i. maritima n. sp. (3) 
/. BxiUeri Engelm. (3) 
/. NiUlaJlii Engelm. (3) 



The distribution of most of these species has been dis- 
cussed by Dr. Engelmann, but as his paper may not be gen- 
erally known a few details may be referred to here. Most of 
the above species have a comparatively narrow range. I. 
Tuckermani, I. saccharata and I. riparia are confined to the 
northeastern border; I. pygmaea, I. maritima, I. Howellii, 
I nuda, I. Nuttallii and I. Suksdorfii inhabit the Pacific bor- 
der only ; while Georgia with I. melanospora, Florida with 
I. flaccida, Cuba with I. Cubana, and Mexico with I. Mexi- 
cana, each yields a single species. On the other hand, I. En- 
gelmanni ranges from New England to the Mississippi val- 
ley, and I. Butleri and I. melanopoda inhabit the interior, 
the former ranging from Tennessee to the Indian Territory', 
and the latter from Illinois to Texas. As I. lacustris and I. 
echinospora doubtless range over most of the northern half 
of the continent, the latter extending even to Greenland, a 
wider distribution of a genus could scarcely be imagined. 
Turning to individual states, we find a remarkable paucity of 
species everywhere. The published state lists consulted give 
species rarely and in many instances add the significant 
'*rare" or '* local'' to the species given. Of ten state and 
local floras examined at random from our numerous publica- 
tions of that character, one, that of Missouri ( Tracy) y gives 
two species ; three, Iowa (ArlAur), Illinois {Pattersoft) and 
Ohio (Beardslec)^ give one each ; while the other six. North 
Carolina (Curliss), Minnesota (l/pAam), Michigan ( Wheeler 
and Smith) ^ Wisconsin {Lai>ham)^ Indiana (Coulter and 
Barnes) and Washington ( Ward) do not record a single 
species. Massachusetts, however, has five species, Pennsyl- 
vania and New Jersey four each, and New York, California 
and Oregon three each.* Dr. Engelmann's first prophecy, 
that other species '* are expected to be found when the atten- 
tion of collectors is more earnestlv directed to them," finds a 
double fulfillment in the effbrts of two veteran collectors. 



' CJ, Eufelmann.Ioc. cii., p. 376. 
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Pringle in Mexico, and Macoun in Vancouver Island. His 
second prophecy, that "some of the apparently local species 
will yet be found in a more extended area,'' depends largely 
on the activity of collectors in the field. 

Some general conclusions may be drawn from the above 
notes on geographic distribution : 

1. The genus Isoetes has a world-wide distribution, be- 
ing represented not only on every continent, but in almost 
every part of every continent. 

2. While the range of the genus is world-wide, the range 
of most of the species is remarkably narrow. Excepting the 
two boreal species, I. lacustris and I. echinospora, and the 
three Mediterranean species, I. velata, I. hystrix and I. Du- 
ria'i, the remaining species are largely local, many being 
known from a single locality. 

3. France for Europe and Massachusetts for America 
present the largest number of species and varieties, owing, 
doubtless, to the fact that their collectors have been more 
active and watchful for these inconspicuous plants. 

4. No center of distribution seems apparent ; we are 
unable to assign headquarters for the genus. 

5. As we approach tropical regions from both north and 
south we find a decrease of aquatic and subaquatic forms 
and a corresponding growth of amphibious, pseudo-terres- 
trial and terrestrial forms.* 

6. Probabilities derived from a study of distribution 
point not only toward a much wider range for individual 
species, but also to the discovery of many more species as 
collectors turn their attention to them. 

7. As is true of numerous other aquatic plants, water- 
fowl have doubtless been responsible for the wide distribu- 
tion of certain species, notably I. lacustris and I. echinospora, 
which, no doubt, encircle the northern hemisphere. 

We add the descriptions of two new species : 

Isoetes Mexicaiuu Amphibious : rootstock two-lobed : leaves 
20-30, bright green, 12-22 cm. long; stomata numerous: 
sporangia oval, 5 mm. long, 3 mm. wide, delicate, unspotted ; 
velum very narrow, almost wanting : ligule triangular, two- 
thirds as long as the sporangium : macrospores chalky- 
white, 0.25-0.375 mm. thick, nearly smooth, the three con- 
verging ridges in strong relief: microspores slate-colored, 
0.028-0.033 mm. thick, mostly smooth. 

* It ftbogld be not«d that the two apparent exceptions to thisi law. I. trlquctra and I. 
Lecblerf. though found In equatorUl regions, are l>oto high mountain formit. 
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Slow Streams, base of Sierra Madre, state of Chihuahua, 
Mexico, October, 1887 (^- ^- P^ingle^ no. 1447). 

This species is the first that has yet appeared within the 
limits of Mexico. Mr. Pringle writes: *'The Isoetes was 
found in several different stations, in the shallows of slow 
rills of the sandy plains about the continental divide, at an 
elevation'of 6,000 to 7,000 feet, and growing as well in the 
wet sand as in the bottom of pools. Its leaves — what the 
specimens scarcely show since they were dried — were sinu- 
ous and channeled above." 

Isoetes maritiouu Amphibious or mostly terrestrial : root- 
stock small, only slightly bilobed : leaves 8-15, rigid, green, 
2-5 cm. long, 1.5 mm. wide with abundant stomata: sporan- 
gia oval 4 mm. long, 2.5 mm. wide, brownish-white, covered 
one-third to one-half by the velum : ligule small, inconspicu- 
ous: macrospores 0.42-0.48 mm. thick, densely spinulose, 
the spines somewhat blunt, but rarely confluent : microspores 
white, smooth, 0.032-0.035 mm. thick. 

Salt marsh, Alberni, Vancouver Island, August, 1887 
{y. Macoun)J 

This species, next to I. pygmaea, is the smallest of our 
flora ; it differs from all our other pseudo-terrestrial species 
except I. Nuttallii in being monoecious as well as by other 
marked characters ; from 1. Nuttallii it differs by its size, its 
partial velum and the sculpture of its spores. 

Syracuse^ JV. K 



BRIEFER ARTICLES. 

Liehens fk'om the Easter Lslaods.— During the year 1885 the United 
States steamer ''Mohican/' commanded by Lt B. F. Day, stopped for 
some time at these isolated islands for the purpose of procuring some of 
the famous stone idols which were left by the aborigines. Several fine 
examples were obtained, and are now on exhibition in the United States 
National Museum. When these images arrived they were thickly cov- 
ered with a growth of lichens and a single species of moss. Mr. Henry 
Wiiiey kindly determined the lichens as closely as their fragmentary 
condition would permit, finding U$nea barbata (L.) Fr., Phy$cia MellarU 
L., and a sterile Parmelia nearest to Birmdia Uevigata (Sm.) Nyl. The 

T with thin Hpeoles Prof. Macoun tiends from hl« collection In Vancouver Island I- Nov- 
tallii, extending the range of that species northward from Oregon, and two forms which 
1 have referred provinionally to I. echlnospora, though both differ 8omew))at from any 
described form of that species. The habits of the two were different, one coming from 
fresh water (Sproat Lake) and the other " between tides, in flowing water." 
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mofls is without fruit, but seems to be a species of Hypnum.— F. H. 
Knowlton, U, S, National Museum, 

Note« 00 gome Illioois grapes.— The following notes were made upon 
the grapes of Wabash county, Illinois : 

1. Vitispalmata Vahl. In bloom, July 1 to 10; fruit ripe, after Octo- 
ber 1; odor, delicately fragrant; habitat, borders of muddy ponds in bot- 
tom landa Berries have a pleasant taste; not so sour as either of our 
other wild grapes. Cultivation might produce a valuable fruit The 
largest vine I have seen is li inches in diameter, ascending a tree 18 feet. 
It usually forms large dense mats over the tops of low bushes and sedges. 
-etc. Its common associates are Cephalanthus occidentalis, Populus bet- 
erophylla, Gleditschia monosperma, etc. Peduncles sometimes 6 inches 
long; often throwing themselves around twigs, thus serving as tendrils. 

2. V. riparia Michx. In bloom, May 10 to 20; fruit ripe, July 10 to 
SO; odor, slightly fragrant; habitat, along banks of large streams in bot- 
tom lands. Vine seldom 8 inches in diameter ; straggling over small trees, 
forming dense overhanging canopies; rarely rising above 50 feet 

8. V. cordifolia Michx. In bloom. May 25 to June 10; fruit ripe, after 
October 1; odor, very fragrant; habitat, throughout river bottoms. This 
is our largest grape-vine. I have found it 6 inches in diameter, and 
ascending more than 125 feet 

4. V, einerea Engelm. In bloom, June 15 to 30; fruit ripe, after Sep- 
tember 15; odor, delicately fragrant; habitat, along small streams in up- 
lands and barrens. It is very close to V. aestivalis; the foliage of the two 
can not, in many cases, be distinguished ; but the difference in the time 
at which the flowering and ripening of fruit occur in the two species, 
together with the long lax bunches, smaller and bloomless berries of V. 
einerea, makes a plain, specific distinction between these two plants. 

5. V. smUvoIU Michx. In bloom, June 8 to 20; fruit ripe, after Sep- 
tember 1 ; odor, mildly fragrant; habitat, uplindd and barrens. 

6. V, indiviaa Willd. In bloom, June 18 to 28; fruit ripe, after Oc- 
tober 1; odor, unpleasant; habitat, throughout river bottoms.— J. 
ScHNECK, ML Carmel, Mb, 

Pmaiis pamlla in North Carolina.— In " Gray's Manual " it is stated 
that the range of this species of Prunus is from " Massachusetts northward 
to Wisconsin, and south to Virginia along the mountains.'' It is not 
mentioned in Chapman's *' Flora of the Southern United States," nor in 
the Rev. M. A. Curtis' "Catalogue of the Indigenous and Naturalized 
Plants of the State of North Carolina." I have, however, found it grow- 
ing luxuriantly and in quantities on rocks in Henderson county. This 
county is situated in the alpine region of North Carolina, and from its 
altitude its flora resembles, in many respects, the flora of a higher lati- 
tude. A specimen of the Prunus pumila found in this locality was sent 
to Dt, N. L. Britton, of Columbia College, N. Y., for comparison with 
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the specimens in the college herbarium. Upon making the comparisoD 
he writes: " The Prunus pumila sent I c^n not distinguish from northern 
specimens, New York and New Jersey." — Edward Read Memminger, 
Flat Rock, N. C, 

Synopsis of the genns Panicam Linn. — The species of the United 

States may be divided into the following sections: 

Section I. Dioitaria. Panicles of several spikes or spike-like 
branches, which are digitate or approximate at the top of the culm : spike- 
lets usually small an<l in alternate pairs along one side of the flattened 
rhachis, one sesi*ile and nne shortly pedicelled ; empty glumes 2, or some- 
times 3, the lower one then being minute. 

Species 4. 

Section II. Trichachne. Spikelets densely silky-hairy, or fringed 
with long hairc, sessile or t^hortly pedicelled, in pairs or clustered along 
the rhachis of the numerous simple spikes or branches of the panicle, 
acute ; lower glume minute. 

PP. leucophwum HBK., ItuhnarUkum Torr. 

Section III. Brachiaria. Panicle subspicate or with several short 
sessile simple branches: spikelet^ sessile or subsessile. 

X. RupalAdea. Panicle of few (3 to 6) simple, mostly sessile, spread- 
ing branches, the spikelfts sessile in two rows on one side of a flattened 
rhachis, as in Paspalum, but with a small lower glume. 

PP. platyphyllum Munro, plantagineum Link. 

a* Subspicata. Panicle linear or narrow, the branches short, sessile,, 
erect or appressed, or the apex Fpicate. 

•Branches densely flowered. 

PP, pcupahides, Curiisii, obtusumf reticukUum, Texanum. 

♦•Branches lax flowered. 

PP. Chapmani, Reverchjniy subspicaiunif derwdes, 

3» ApproximfUa. Branches erect or somewhat spreading (not ap- 
pressed), mostly approximate. 

PP. pTotiraium, c^sspUomimtfasciciUalum, gronarium. 

4* Bjlyat(Mchya. Branches of the panicle numerous, spreading, single 
or subfasciculate, simple or with short branchlets at the base : spikelets 
sessile. 

PP. pUosum, laxum, bfirbinode, and small forms of anceps. 

Section IV. Eupanicum. Branches of the panicle more or less sub- 
divided, single or fascicled, usually spreading and naked below; spikelets 
subsessile or pedicelled, sometimes glomerate. 

!• Panicle narrow, depauperate ; branches few, erect 

PP. zanlhophy8um, depauperatam, angusti/olium Chapm. 

a« Panicle small but difl*use, branches rather few-flowered and shorL 

PP. 9e</parium, c^nsanguineum, laxiflnrum, dichfjtomum, and related 
forms. 
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3. Panicle small or large, branched long: spikelets scattered or 
glomerate. 

PP. gyimnDCarpunt hians, barbinod€f laxum, 

4* Panicle larger, branches subdivided : spikelets pedicelled. 

PP, lalifUiunif dandestinumt v^scidumfScabriusculumtCommiUatum, Ntal- 
leyiy micrvcarpon and var. 

5* Panicle eflfuae, branches capillary and much subdivided. 

PP, capiUarCf proli/erum, Halliif aiUumnale, Bucfdeyi, miliacea, verru- 
comitn. 

6 Tall grasses, with ample and diffuse panicle. 

PP. aneeps, (igrostoide$f vifgcdum^ amarumy mazimumy btUboautrtj avena- 
ceunif Hatxirdii, 

7« Frutescent : spikelets large and turgid ; empty glumes loose. 

P. divaricatum Linn. 

8« Panicle diffuse : spikelets large ; the glumes very silky-villoee. 

P. UfvUleanum Ktb.— Dr. George Vasey, WashingUmy D, C 



EDITORIAL. 

What are the duties of the new experiment stations established at 
the state agricultural colleges by the national government, and recently 
made operative by congressional appropriation ? The stations have two 
functions, us laid down by the law—" acquiring and diffusing " knowl- 
edge — and it is well to notice the significant order in which they are 
mentioned. The second section of the act specifies in what lines acqui- 
aition may be made, and it is our present purpose only to call attention 
to thut part which relates to the study of plants. '' It shall be the 
object and duty of said experiment stations,'' so the law reads, " to con- 
duct original researches or verify experiments on the physiology of 
plants and animals, the diseases to which they are severally subject, with 
remedies for the same," etc. It can not be wholly accidental that the 
important subject of vegetable physiology, a subject in which barely a 
trace of experimental work has yet been done in this country, was placed 
firat in the enumeration. Then comes pathology of plants, in which some 
progress has been made by American students, both being coupled with 
similar investigations for animals. Few indications more clearly show 
the rapid advancement of botany in public estimation than this promi- 
nence oi the subject in a legislative movement for the improvement of a 
great induHry. Indeed, the law given more latitude for botanical work 
than appears at first sight Of the ten specifically mentioned subjects for 
investigation, nine give the opportunity for a well educated botanist of 
the m'Klern school to do good and lasting work, the only non-botanical 
subject being " the analysis of soils and water," although if hard driven 
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we might insist that nothing prevents interpreting this to mean not only 
•chemical but biological analysis. Thus, the law permits and makes 
prominent mention of the study of plants in their manifold relations to 
economic problems, and it remains to be seen if those who carry out its 
provisions will act as wisely in this regard as the framers of the law have 
done. No station can give facilities for the pursuance of every line of 
work contemplated by the law, and those that do a few things well are 
likely to work more good \ for the country and bring more credit to 
themselves than those that scatter their resources among many subjecta. 
Of the things to be done well, the broad and fertile fields of vegetable 
physiology, pathology and bacteriology offer great expectations of eco- 
nomic and scientific gain to the stations and men who enter them fully 
-equipped for research, and through them to the people at large. 



OPEN LETTERS. 



Typha. 

I am surprised that Mr. Morong, in his interesting article on Typha, 
in the Bull. 2W. Bot. Clubt p. 4, 1888, does not mention, under the heaaine 
of lAses, the use of the leaves of these plants in cooperage. In some local- 
ities the collecting of these leaves is quite an industry. They are col- 
lected, dried in the shade, bound into bundles, and sent to market. When 
used they are split in halves through the broad diameter, and placed be- 
tween the joints of headings, and of the staves near the headings. I find, 
on inquiry, that this is the almost universal method for making tight- 
work, not only in this country but also in Europe. J. Schneck. 

ML Carmd, III, 



An odd fuchsia* 

A malformed fuchsia which came under my notice a few days 1^0 
has five stamens, two of which have become adnate to the pistil. The 
petals are purple, five in number, and apparently normal. The calyx 
consists of five sepals, and what is the limb in the normal fiower has 
partially grown together. Fast to this limb, by one edgd, have grown two 
bodies, apparently bracts. In each one the side which adheres is red, like 
the calyx, while the free half is green and sparingly serrate. At first I 
thought these bodies were sepals, but as they could be traced to the pedi- 
<iel of the flower by a prominent line or ridge, I concluded them to be 
bracts. W. A. Puchneb. 

Chicago, III. 

Fragrance of flowers* 

In regard to the effects of the fragrance of certain flowers upon cer- 
tain people, of which I have observed several communications in the 
Gazette, I have never been able to sit in a room where lilacs form a 
bouquet, nor could I ever examine the flowers of the common milkweed, 
which grows so plentifully along the country roadsides. I have tried 
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masy times when a young girl student, and in mature life, endeavoring 
to persuade myself that I could if I would, but the odor of both lilac and 
milkweed seems to place a band about my head, which, as regards the 
lilac, is bearable to a certain limit of politeness, if I am a ^uest in a house ; 
but the efiect of the milkweed is so intensified that I thmk I should lose 
consciousness if I persisted long in the inhalation. Julia 8. Hoao. 
Albany, N. Y. 

Revision of N. Am. species of Pissidens. 

On comparing the measurements of leaf-cells and spores in the 
species treated in my paper (this journal xii, 1887, p. 1) with those re- 
cently given by Limpricht,' I found mine so uniformly in excess that I 
was lead to re-examine the matter. As this remeasurement led to the 
same result as at first, I turned to a verification of the value assigned to 
the divisions of the eye-piece micrometer used. This value I found had 
been erroneously determined, being twenty-five per cent greater than it 
should be. Those who have occasion to use these measurements are, 
therefore, requested to deduct one-fourth from them, e. p., 2(V should 
read 15^; 24/^ should be 18//, and so on. C. R. Barnes. 

Madiwn, Wit,, March 1. 1888. 



An exchange herbariam. 

An ideal botanical exchange is one through which one can obtain at 
any time any plant desired. At the New York meeting of the A. A. A S. 
the Botanical Club appointed a committee, consisting of Dr. Qeo. Vasey, 
Dr. N. L. Britton, Thomas Morong, Dr. 8. Watson and Dr. R D. Halsted, 
to consider the question of a botanical exchange for this country, and to 
organize one if thought desirable and practicable. 8ugffestions from 
each member of the committee have been secured, as well as from other 
botanists, and information has been obtained in regard to the Botanical 
Exchange Club of the British Islands. Direct information regarding a 
very successful German botanical exchange has for some reason failed to 
reach the committee, but some account of its methods of work has been 
learned from persons in this country who have obtained plants through 
it An account of the workings of the British Exchange, together with 
euggestions for the management of one in this country, is given in the 
February numbers of the Tbrrfty BuUetin and Botanical Gazette 

There is a desire on the part of many that the exchange be located 
at Washington. The botanist of the Department of Agriculture* has, 
therefore, consented to manage the exchange if so desired, and the Com- 
missioner of Agriculture has granted space in the department building 
for the purposes of the exchange, and authorized the use of the duplicates 
belonging to the department herbarium. If the proposed exchange is 
organized on this basis, it will be practically an extension of the system 
of distribution heretofore carried on by the Department of Agriculture, 
and its management under special rules. In this case there would be ne 
fees, and the interchange of specimens would be made through the mails 
free of postage. Persons desiring specimens could therefore be expected 
to contribute a liberal number in exchange for those desired, and thus 
quickly establish a stock from which nearly everything called for could 



1 Die Laubmoose (Rabenh. Kiypt.-Florm), p. 427 et seq. 
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be furnished. The stock ot duplicates belongiog to the Departmeat of 
Agriculture has during the post winter been labeled and arraoged in 
botanical order, and now represents nearly 1,000 genera, being especially 
full in grasses and plants of the southwest. 

Many names are being received o( persons desiring to join an ex- 
change. To these and others the rules will be sent when tlie ezchaoKe 
is organized. Persons interested are requested to correspond with toe 
chairman of the committee, Dr. George Vftsey, Department of Agricult- 
ure, Washington, D. C. A. A. Crosier. 

Wiuhington, D. C. 

AlexiphaTmics. 
When reading the article on alexiphamiics, or snake-bite snlidotes, 
in the recent number of the AnntU i/BUany, I felt a little surprise at the 
small number of plants mentioned. I had a vague notion that the Hat of 
American species of reputed potency might be increased. This led me 
to make out, as near as 1 could recall them, a list of such plants as bad 
some reference to snakes in their naVnes, 1 am surpriaed to lind in my 

firivale library (I bave not consulted the large college collection) how 
itde reference there is to the origin oC the names. In many cases I am 
in doubt whether the title has referenc« to medicinal qualities or external 
resemblances. Even Darlington snd Wood, usually rather expansive on 
such matters, are singularly silent. Down soutb, where, it is said, the na- 
tives hunt all day for a snake in order to take the remedial tincture there 
may be more knowledge on the subject Here is the list for what it is 

Actteit spicAta. both varieties, snake-root; Eryngium yuccfef' ilium, 
rattlesnake master; Sanioula Canadensis, black snakeroot; Eupatorium 
ageratoides, while snakeroot; Liatris, various species, button snakeroot; 
Hieracium venoemn, rattlesnake- weed ; Asarum Canadenee, Canada snake- 
root; Arislolochia serpentaria, Virginia snakeroot; Ooodyera. two spe- 
cies, rattlfsnake-plantain ; Glyceria Canadensis, rattlesnake gross; Bo- 
trychium Virginioum, rsttlesnake-fern. 

In Lindley's Medical Botany (1838) the name " ratllesneke-mHster " 
is applied to Liatris aquarrosa, with the note thai it is ao called in the 
southern part of America, and 'in case of being bitten by this animal 
(the rattlesnake) they bruise the roots and apply them to the wound, 
while at the same time the pittient drinks a decoction of it in milk." tie 
speaks of three species ot Mikania so emploved, but ours is not among 
them. Has it value ? 

In regard to Aristolocbiaserpentaria.FluckigerandHanbury say,"Ita 
ancient reputation for the cure ot snake-bil«s is now disregarded." 

I think it would be interesting to more than myself if some compe- 
tent person would give us an authentic list ot all reputed alexipharmics, 
and a'so what is known of the origin of such ophidian names as the above. 

Brvum Vnivernty, Prjvidence. R. I. W. Whitm*h Bailsy. 



Strawberry poisoning. 

In response to my note upon this subject in the January Qazbtte, I 

have received a communication from Dr. C. F. Millspsugh, of Waverly, 

N. Y., calline my attention to a number ot cases similar to those recorded 

by myself, which had already been observed and published. The earliest 
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of these ca^es is attributed to Linnaeus, 1757, who mentions in an essay 
upon the strawberry the poisonous effects of the fruit, and states the 
chief symptom to be an eruption of the skin. Four other cases of the 
kind are recorded by later European writers. In all the common symp- 
tom is an eruption of the skin with a greater or less swelling of the body ; 
but the ra^es differ quite materially in other respects, especially as regards 
the severity of the attack and the suffering of the patient. All of these 
foreign cases, I believe, are recorded in Allen^s Encyclopedia of Pure Ma- 
teria Medica. On this side of the Atlantic the only case recorded pre- 
vious to those mentioned by myself, so far as I know, is a very interest- 
ing one which came under Dr. Millspriugh's personal observation in his 
own practice, and is noted in Millspauvch's American Medicinal Plants, 
Fascicle III, p. 55. 

One very important difference between the six cases here alluded to 
and those mentioned by myself in the January Gazette is worthy of 
special note, namely, that whereas in the former, so far as stated, the 
poisoning always resulted from eating the fruit, in the latter the mere 
inhalation of the odor of the ripe fruit might, and in many instances did, 
cause the poisoning, without tasting or even seeing the fruit itself. 

Comal Univerniy, A. N. Prentiss. 

In the Botanical Gazette of January, 1888, Prof. A. N. Prentiss, of 
Cornell University, refers to two interesting cases of strawberry poison- 
ing, and states that they are the only instances of which he has ever 
known. 

Since this particular idiosyncrasy is so rare, I will furnish additional 
testimony in regard to a cousin of mine, formerly resident in Glens Falls, 
N. Y., now deceased. She had never manifested fondness for strawberries, 
but when about four years of age she was urged to eat some, and soon 
after became violently ill, the illness assuming the form of deathly stupor. 
Two physicians were hastily summoned, who concurred in pronounc- 
ing it a case of vegetable poison. One of them went out into the garden 
to find what there was to tempt the child, and, returning, said he saw 
nothing there but strawberries which would produce such results, and 
they were poisonous to his wife. The other physician said the symptoms 
were those described in medical books as resultant from eating that fruit, 
but he had never met with a case in his practice before. The conclusion 
was reached that the child was the victim of the strawberries of which 
she had been urged to partake. She naturally refrained from their use 
afterward, but I remember her mention of a brief but severe sickness 
once afterward from eating some cream which had been thrown over 
strawberries. Her sister informs me that later in life she would occa- 
sionally taste them without experiencing ill effects. JruA S. Hoag. 

Albany, N. Y. 



CURRENT LITERATURE. 



A mjinisMl of tlie Orttt»li Dtscomycetes. ^ 

This is the title of a book of over 4(X) pages, giving description.**, syn- 
onyms and bibliographic and exsiccatie references for all the fungi be- 

* Phillip^. Wii.uiam.— a manual of the British Divcomycete**. Iiiternadonal Suntitie 
Series, Vol. LXI. 110 pp.. 12 plates, fi vo. 
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longing to this family and hitherto foand in Britain. Its design is, in 
the words of its author, ''to provide the English student with the mean» 
of acquiring a knowledge of the Discomycetes of Britain." Bat it will 
be found scarcely less useful to American students, since a very large 
number of the species described in it occur in this country also. In it 
are descriptions of nine orders, forty-nine genera, and about 600 species. 
The descriptions happily include the spore characters, and they are also 
made more complete by the addition of the habitat, and the derivation of 
the specific name. Under each genus and sub-genus is an analytical 
table of the arrangement of the species, and a *' key to the species," which 
will greatly facilitate and simplify the labors of the student 

The systematic arrangement is greatly in advance of that of the older 
manuals, the species included in Peziza and Helotium, in the ** Hand- 
book of British Fungi." being here distributed in a dozen genera and 
twenty-nine sub genera. A spirit of conservatism, however, runs through 
these changes, and the spore characters have not been given that value 
in the arrangement which will probably be ascribed to them by Professor 
Saccardo in his "Sylloge." Each genus is illustrated by figures of one 
or more of its species, the whole making twelve fine lithographic platea. 
A glossary of terms, a li^t of authors quoted, and a very complete alpha- 
betical index, complete the volume. It is a most desirable acquisition to 
our mycological literature, and will, no doubt, fulfill the author s design 
in its publication, and give a fresh impetus to the study of the fungi of 
which it treats, not only in Britain, but also in this country. 

Chas. H. Peck. 

Mr. Henry Shaw has put the botanical fraternity under lasting obli- 
gations to him in the magnificent book lying before us. The writings of 
Dr. Eogelmann were so much scattered, and at the same time so im- 
portant, that something like this seemed necessary. It is Mr. Shaw's 
third munificent gift to botany, following closely upon that of the botanic 
garden and the School of Botany which bear his name. The work of editing 
must have been exceedingly laborious, and Dr. Trelease deserves his share 
of our gratitude. The preface is written by Dr. Gray, and his counsel runs 
all through the book. A fine portrait of Dr. Engelnumn and a biographical 
sketch fitly introduce the work. Many of the plates had to be retouched^ 
and some of them copied, but every one able to do anything gave his as- 
sistance, and the result is something for botanists to rejoice over. The 
edition is limited to 250 copies, of which one-half are for presentati<m. 
The remainder will be soli in sheets, probably at $10 a copy. This is a 
fitting memorial of one of our most distinguished botanists, and it augurs- 
well for the future of botany in America that it can find such friends to 
further its interests. 

>Tbe botftolcAl works of the Ute George Eoeelmann. ooUected for Henry Shaw. Eki. 
Edited by WillUm Treleaw And km Ormy. M8 pp.. 102 plAtes. 4to. Cambridge. Mi 
John Wlhon A Son. 
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Plant cllstrlbnMon. 

The foundation for the study of geographical botany seems to have 
been laid by Humboldt and Bonpland's '* Essai sur la G^ographie des 
Plantet/' bluing the date of 1805. Since that time it has received con- 
siderable attention from very distinguised botanists, the bibliography of 
the subject showing such names as the DeOandollee, Robert Brown, Wat- 
son* Darwin, Hooker, and our lamented countryman, Prof. Gray. Prob- 
ably Dr. Gray's most brilliant production was his ** Relation of the Japan- 
ese flora to thai of North America." As fascinating and important aa 
this subject is, the older botanists were necessarily hampered by the 
dearth of material, but the times are now fast ripening for a study of this 
great department The latest presentation of it lies before us in the 
shape of DrudeV eight charts, with descriptive text He divides the flora 
of the world into fourteen regions as follows : (1 ) Northern, (2) Central Asia, 
(3) Mediterranean, (4) East Asia, (5) Middle North America, (6) Tropical 
Africa, (7) East African Islands, (8) Indian, (9; Tropical America, (10) 
Cape, (11) Australia, (12) New Zealand, (13) Andes, (14) Antarctic. Each 
of these has its subdivisions. His dealing with the North American flora 
may be taken as an illustration. Nearly all of the Brtush possessions be- 
long to the first or Arctic group, which also includes the southern shores 
of the great lakes and New England, and extends down the Appalachian 
system into North Carolina. Central North America belongs to his fifth 
group, while Southern Florida and most of Mexico belong to the ninth 
or Tropical American group, which extends southward so as to include 
the bulk of South America. As an illustration of the author's subdivis- 
ions we may take the Middle North American group, which is nearly co- 
extensive with the United States. The subdivisions are four, viz.: (1) 
Caiifomian, including the Pacific coast states; (2) Montana, including an 
area lying chiefly north of the 40th parallel, extending well up into British 
Columbia, and eastward to Minnesota; (3) North Mexico and Texas, in- 
cluding the areas the name implies and extending north about to the 
4(Xh parallel; (4) Virginian, commencing at the west with the prairie 
region and extending eastward to the Atlantic. It is easy to criticise 
these details, as, for instance, the boundary line between the second and 
third Bubdivisicxis. It is very apparent to the student of North American 
botany that the very characteristic Texano- Mexican flora does not extend 
bodily up to the 40th parallel ; but these are details thai can hardly be 
expected to be minutely accurate in such a world-wide presentation of 
the subject The charts are most excellently prepared, and, of course, 
invaluable to any student of geographical botany. 



If there is anything in the so-called ** practical botany " it is getting 

> Dbcdi Dm. O.— AUm der PflanseDTerbreitung. (BerKhAu&' Pbjtlkaliacber AiUa. Ab- 
tb«ilooc V.) Ootba: Justus Pertbes. 1887. 
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abundant chance to show itself in the numerous laboratory guides. The 
last one on our tible is another translation of Strasburger's " Botanische 
Practicum,"* that i?*, the abridged edition. In this journal the original 
German edition, Hillhouse's translation, and the second German edition 
have already been reviewed, so that nothing remains to be said concern- 
ing the subject matter of this admirable book. Two £nglish translations 
were hardly necessary, and probably two were not contemplated by either 
translator. The translation before us is well done, but we mis-s the very 
useful list of materials needed at the beginning of each study, as well as 
the full list of reagents used. As for the book itself, the name of the pub- 
lisher insures a book of such heavy paper and binding and expense as to 
very materially defeat its purpose of being a laboratory guide. 

SItnor notices. 

The staining of living nuclei is one of the latest triumphs of histol- 
ogy, and one that puts the cell activities within comparatively easy reach 
of observation. In this journal (xii, 40 and 192) Mr. Douglas H. Campbell 
has already shown some of his results in this direction, and now he has 
distributed in pamphlet reprint^ a full account of his experiments, con- 
ducted at Tubingen, under the title "The Staining of Living Nuclei." 

A PRELIMINARY LIST of the vascular plants of the Lackawanna and 
Wyoming Valleys, by William R. Dudley, is published in the Proceed- 
ings of the Lackawanna Institute of History and Science, volume one 
The list includes 769 species, and is compiled with the customary care of 
the author, and is admirably printed. 

A VERY BRIEF biographical sketch of Edward Tuckerman was pub- 
lished in this journal shortly after his death,* accompanied by a full bibli- 
ography of his scientific writings.' The National Academy appointed Dr. 
W. G. Farlow to prepare a memoir of their associate, which has been 
separately printed.® The sketch of Tuckerman*8 life is admirable^om- • 
pact and sympathetic. The bibliography adds but two articles to our 
list, viz. : " Note on Geaster quadrifidiis," Am, Jour. Sci. xxxvi, 3S0 (July, 
1839), and "Vegetation in the White Mountains," in King's "The White 
Hills," Boston, 1860. pp. 230-241. Some reference to Mr. Willey's bib- 
liography would not have been out of place. 

The plants which produce burs or other devices for attaching their 
seeds or seed vessels to the hair or wool of animals, and thus securing dis- 
tribution, are interesting from ►everal points of view. A good service 



♦Stramboroer. Dr. Edoard.— A miniial of the microscope la vegetable hislology ; 
from the (5erra%ti by Rev. A. B. Hervi*y. :{Si pp., fnlly lUu«trate(?, 8vo. Boston: 8. K. 
Cassino, 1^87. 

* From Unterauchungen aus dem bot. Institut In Tiiblngen. 

• Vol. xl, p. 73. T L. c. p. 74, 182. 

•Memoir of Kdward Tuckermnn, 1H17-1h%. Read before the National Academy April, 
1HS7. pp. U. 8vo. Washington ; The National Academy. 
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baa been rendered by Dr. Hath in bringing together in one monograph * 
a concise account of the plants having fruit with hooked or barbed prick- 
les or spines. He makes five classes : (a) those in which the roughnecs 
also assists the plant in climbing during growth, as the bedstraws; (b) 
those from which the seeds are projected, as the Martynia and other 
common kinds in which this property is not alwajrs noticed ; (c) the rare 
anchor burs, e. g. Trapa natans ; (d) the boring fruits, such as Stipa, Ero- 
diom and other grasses; and (e) clinging burs, like the stickUghts. 
Most of the space is devoted to a brief systematic account of all bur-pro- 
.ucing plants, 163 genera being mentibned. 



NOTES AND NEWS. 

" Some co>imon thistles " is the title of an illustrated paper by Prof. 
L. H. Pammel in Colman's Rural World (March 9). 

Professor J. C. Lyford is giving a course of illustrated botanical 
lectures before the Worcester (Mass.) Natural History Society. 

Dr. Christian Luerssen has been called from the Forest school at 
Eberswald to be professor of botany and director of the botanic garden 
at Kunigsberg. 

The method of bleaching, staining and mounting the unsectioncd 
leaves and sporangia of ferns is described by the carefuTpreparateur. Bev. 
J. D. King, in the Miaxmx/pe for March. 

Professor Bayley Balfour has been elected to the chair of botany 
in Edinburgh University, made vacant by the death of Dr. Dickson. This 
leaves a vacancy in the botanical department at Oxford. 

Dr. Gray's last writing appears in the American JtumaliJ Science 
for March, being the Botanical Necrology f¥r 1^7. The list contains the 
names of W. £. Tolmie, John Goldie (both of whom died in 18^), Albert 
Kellogg, William Boott, Ezra Michener, and H. W. Bavei^l. 

Dr. George L. Gcodale has in the past two months delivered a course 
of twelve lectures, at the Lowell Institute in Boston, on " Foresisand For- 
est Products.'* A printed syllabus of each lecture was distributed to the 
audience. Judging from these synopses and Dr. Goodale's great attract- 
iveness as a lecturer, the course must have been exceedingly interesting. 

A pREPUMprrous and unblushingly egotistical article on the germ of 
the southern cattle plsgue is given in the Marrh Micrv9C(,pe o^er the sig- 
nature of Dr. F. K. Billings, "director of the patho-biological laboratory 
of the State University of Nebraska." laving claim to all nonors worth a 
straw in the study of this subject If this is the manner in which " the 
sun of original investigation teems to be rising in the west," we hope for 
the credit of American science that its rays may be kept under a bushel 
as much as possible. 

*HUTB. Db. Ebhbt.— Die Klettpflaoren mit befv>ndert>r Benukt^lrhtiKung Ibrer Ver 
brettuDg dairh Thiere. CBiblloihefa bolanlca, Heft i».) 3<i pp.. 78 wtMxlcut*. -4^. Ca^M?l : 
Theo^orTIicher, IfflT.— 4 marks. 
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K'f^trh^x in B^tt fyntra.'Uan, xxxui, JJ9. 
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Rev. Thomas Moronq is going to visit South America, mainly under 
the auspicee of the Torrey Botanical Club. He ezpecU to sail about the 
firdt of June for Buenos Ayres, with the purpo^ of exploring and collect* 
ing in the great water system which empties into the Atlantic through 
the Parana and the Rio de U Plata, and afterward of crossing the Andes 
by the overland route into Chili. He also hopes to reach Lsike Titieaca, 
in Peru, before returning. The great w^ter systems of South America 
should be particularly attractive to a student of aquatic^*. 

In the preliminary report which M. Viala has made to the French 

minister of agriculture upon his six months* stay in this country for the 

study of American grapes and grape culture, he devotes most space to 

the range of our native species ana their hybrids growing in limestone 

<^ons, especially those of the more southern part of the country, and 

icludes that the most promising for use on the calcareous soils of 

I' . nee are Vitis Berlandieri, V. cinerea, and V. cordifoli^ A more ex- 

Hi account of his studies here, including diseases of the grapA and 

■.\' topics, will be published after a time. He speaks warmly of the at- 

' . u and* assistance accorded him by Americans, and particularly by 

' j'li'-f'ioner Colman and Professor Scribner, of the U, S. Department of 

:.ture. 

- ^EW OP THE East" is the designation of the Ro^al Botanic 
C .i ■• '^'cutta. In the last annual report (1886-87), being for the 
10 • • *" iv 'he garden's existence, a sketc.h of the history of the insti- 
tuti I . c H'. which is also printed in the OarcUnen* Chronicle {Feb. 18). 
Some I. * ' > blames in botany appear among its directors, as, for instance. 
Dr. Wi A.a Roxburgh, from 1793 to 1814, the father of Indian botany 
and the author of the Flora Indica; also, Dr. Nathaniel Wallich, from 
1816 to 1846, well known for his explorations and extensive distribution 
of Indian plants; also, Mr. C. B. CUrke, acting director for a time, whose 
name is very familiar in connection with descriptions of Oriental plants. 
The present director, Dr. King, is credited with halving transformed the 
garden and brought it up to its present high estate. 

The Acrro.v of frost on seedlings is the subject of some interesting 
experimental study. " In cold climates the annual period of growth is 
shortened, the season during which the plant must vegetate is condensed, 
and the shoots and dowers have to unfold rapidlv in order to 'make hay 
while the sun shines.*"— Gjrti«a«r»' Ckronicte, ifeb. 25. The following 
experiment will serve to indicate the work and its results : " MQller- 
Thurgau took ten potatoes, all alike, and of about the same size and 
weight He placed five in an ice-cellar, and surrounded them with ice ; 
the other five were kept in an ordinary house cellar. Those exposed to 
the freezing process yielded a large crop in three months after planting, 
while the others, planted at the same tin^e, and in exactly the same way, 
«oil, etc., had as yet only begun to show shoots, and bore no tubers." (1. c.) 

The proposed government station for the studv and testing of grasses 
which is projected as an adjunct to the botanical division of tne Depart- 
ment of Agriculture is meeting with some opposition. The Nation (Na 
1,185) contains a three-column argument to show that, while the idea is 
in itself good, the project is needlessly expensive and hopelessly imper- 
fect Better results might be accomplished, it believes, by special pro- 
vision for such work at the various state experiment stations, thus costing 
less and at the same time giving the advantage of having the work done 
in the climate and region where the results are to have practical appli- 
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cation. Without enteriDg into the discuseioD, it is fafe to affirm that to 
distribute the proposed work to the state etatioDS, while it has advantages 
in regard to climate, would, nevertheless, result in leaving the matter in 
about the same condition as it will be without congressional action. 

The first four numbers of Garden and Fi^jeti, the new horticultural 
journal, more than fulfill the promil^e of its announcement. The list of 
distinguiE^hed contributors is already a long one ; it includes Mrs. Schuyler 
Van Rensselaer, on landscape gardening ; Francis Psrkman, B. £. Fer- 
now, J. Hoopes, Robert Douglas, on forestry and tree growing; Peter 
Henderson, John Thorpe, William Falconer, A. H. Fewkes, on garden- 
ing and floriculture; a number of foreign contributers and the following 
well known botanists: Dr. Sereno Watson, Dr. W. G. Farlow, Dr. Wm. 
Trelease, Dr. W. J. Real, Dr. G. L. Goodale, Prof. L. H. Bailey, Jr.. A. A. 
Crozier and C. G. Pringle. The typography and printing, together 
with the character of the illustrations, far surpass any horticultural 
achievement of the kind before attempted in this country. The opening 
article is a tribute to the memory of Dr. Gray, and the second number 
has an admirable photogravure of the bronze medallion of Dr. Gray by 
A. St. Gaudens. There is also an account of the life of Dr. DeBary. The 
form and pcope of the journal call to mind the Oardeners' Chrunide of En- 
gland, and we can make no higher wish than that in stability and influ- 
ence it may equal its esteemed contemporary across the water. 

An illustrated work on the British Uredineee and Ustilaginese, by 
Charles B Plow right, F. L. 8., is projected. It is to contain descriptions 
of all British species of these fungi, and also an account of their biology, 
including the methods of experimental culture. The work must prove 
of great service to students, especially as it is prepared by an authority 
so justly famous for the success of his experimental methods. The de- 
termination of the genetic connection between the forms of heteroecismal 
rusts is a fascinating study that can be carried on with simple appliaoces, 
and this book will be' a boon to isolated botanists with inclinations toward 
original investigation. The publishers, Kegan Paul, Trench <fe Co., Lon- 
don, will begin the nrintingassoon as the requisite number of subscribers 
is obtained. Intending purchasers should at once send their names to 
the author (7 King St. King's Lynn, England). The price will be 7s 6d, 
or about $1.90, to subscribers, payable upon delivery, or lOs 6d, about 
$2.65, to non-subscribers. 

A VERY appreciative editorial notice of Dr. Gray appears in Oar- 
denern' Chronicle (Feb. 4), one or two passages from which we quote: 
"Apart from his scientific eminence, the clearheaded, genial character 
of the man endeared him to all with whom he came in contact. His vast 
knowledge, his untiring industry, his singleness of aim, his keen discrim- 
ination, his unselfish pursuit of science, his eminently judicial qualities, 
caufef d him to be respected even by those who exposed themselves to the 
sharp rapiers c f his polished criticism." " No one on this side of the 
Atlantic thought of Asa Gray as an American cousin— he was here always 
a brother Englishman." "Asa Gray, as will be judged from his booKs 
and memoirs, was no dry-asdust student of dried plants; their life-his- 
tory and the working of their mechanism had a charm for him, and no 
man was happier than he in popularizing, in the best sense of the term, 
the discoveries of the science, and creating an interest in them among 
the general public." "America had no truer son than he ; philosophy no 
more noble prophet. All honor to his memory, deep gratitude for his 
work and his example.'' 
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Notes on North American Willows, with a description of new or 

imperfectly known species. I. 

M. S. nEIJB. 

Since the publication of the Flora of California, much 
additional knowledge has been gained concerning American 
glaucoid willows. The genuine Glauca*, in their extension 
southward within the boundary of the United States, are re- 
stricted to the Rockv mountains and Wasatch range — in a 
word, keep east of the Great Basin, with this exception, that 
on some of the highest peaks of the Sierra Nevada, at alti- 
tudes varying from 10,000 to 12,000 feet, a very peculiar 
form of Salix (glauca) villosa was collected years ago, on 
Mt. Hoffman and Wood's Peak bv Prof. Brewer, on Mt. 
Whitney by Prof. Rothrock. Upon the evidence afforded 
by these three collections this species was given a place in 
the Flora of California, and although ten years have since 
elapsed they still remain, unsupported by further findings, 
to attest the occurrence of any form of S. glauca west of the 
Great Basin. Mr. Watson's no. 1099 (Bot. King Exped. 
p. 325), from the East Humboldt mountains of Nevada, alt. 
9,000 feet, is the same plant. 

Taking now the allied forms of the Sierra Nevada and 
Cascade ranges, we have, first, the well known S. Califor- 
nica, more clearly distinguished from all forms of the Glauca? 
by its glandular-serrulate leaves, green both sides, entire 
style and entire erect stigmas, than was at first believed. 
Tliis, so far as known, is peculiar to the Sierra Nevada, and 
not found beyond the limits of the state for which it is named. 
Going northward, we next come to a species of the Cascades 
and Blue mountains, not heretofore recognized, sharing 
with S. Californica the characters above mentioned, but 
adding to them several very striking ones verging toward 
the Cordatas, viz. : glabrous capsules, shorter style and 
stigma and verj' conspicuous stipules. This species finds its 
easternmost limit on some rugged peaks near Snake river, 
part of the Idaho system. Finally, this, in turn, is replaced 
on Mt. Adams by still another species exhibiting a still 
further approach to the Cordata?, as I have indicated in the 
description. This ranges from Mt. Adams far northward, 
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spreading over to the Rocky mountains in Montana, and 
approximating in character several very diverse northern 
species. 

The geographical distribution of these species in con- 
nection with their order of sequence in natural affinity is 
curious. Even in British Columbia, before the boundary of 
the United States is reached, it is observed that the Rockv 
mountains mark the western limit of S. villosa. Prof. Ma- 
coun says, '* under a number of forms this variety extends 
from the eastern side of the Rocky mountains at Morley to 
the summit of the Selkirks (51°) and northwestward''' — ^that 
is, along the trend of the mountains. It follows the mountains 
southward also, spreads over the Wasatch range, and then 
skipping from peak to peak, as it were, finds a rare lodg- 
ment on a few of the highest summits of the Sierra Nevada. 
Has this any significance, in connection with the stranjje fact 
that in the group which we have been considering as re- 
stricted to the mountains west of the Great Basin, a group 
intermediate in character between the Glauc^e and the Cor- 
datas, // is at the south that the variation toward S, glanca oc- 
curs and at the north the transition toward S. cordata ? 

Taking S. commutata as combining in the most remarka- 
ble manner glauca-like and cordata-Hke characteristics, we 
must apparently trace its connection with S. glauca southward 
around the southern extremity of, or by leaps across, the 
Great Basin, and thence northward along the Rocky mount- 
ains to Alaska, while directly northward there is a manifest 
fading out of glaucoid characteristics and accession of those 
leading toward S. cordata. And this notwithstanding the 
fact that genuine S. glauca is found on the coast of Alaska. 
Between Oregon and Alaska I do not know of a willow so 
nearly allied to S. glauca as this plant of the Blue mountains 
and the Cascades. 

8. commatata, n. sp. A diffuse alpine shrub of variable 
stature, commonly 3 to 4 feet in height, in sheltered locali- 
ties 8 to 10 feet, often much dwarfed by altitude and expos- 
ure ; leaves broadly oblanceolate or oblong, abruptly pointed, 
cuspidate, tapering toward the roundish base, at first covered 
more or less with a dense silky tomentum, downy even when 
fully grown ; older and lower leaves becoming smooth, green 
both sides (not glaucous beneath), margin entire or (under a 
lens) minutely glandular-serrulate ; leaves of sterile shoots 
ample, 3 to 4 inches long, varying to cordate-ovate, thinnish 

I Cat. Canadian PlanU, p. 44D. 
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in texture ; stipules large, ovate, glandular-serrate : aments 
on stout leafy peduncles with 4 to 7 ovate or oblanceolate 
leaves, erect, densely flowered, an inch long; fertile in frui 
2 inches, compact, cylindrical ; scale thin, pale or brownish, 
obtuse, woolly ; capsule ovate-conical, glabrous, greenish or 
rufescent ; pedicel pubescent, 2 to 3 times the length of the 
nectary ; style medium, stigmas small, erect, entire. 

Var. sericea. Young leaves densely white tomentose, 
entire. 

Var. ^enodata. Young leaves smooth or nearly so, more 
distinctly serrulate. 

Var. poberula. Capsule thinly puberulous. Transition to 
S. Californica. 

Alpine bogs, Eagle Creek mountains near Snake river, in great 
abundance, also in the Blue mountains, where it appears to be limited to 
a small district, Cimck ; Caiscade Mts., Washington Territory, alt 6,400 ft, 
Tweedy, Var. sericea, moraines near the snow line on the north side of 
Mt Hood, HiAceU, Hendereon, Var. denudcUa, Eagle creek meadows, 
Ousick; Cascade Mts., Washington Territory, Tweedy, 

In its glabrous rufescent capsules, entire style and short erect entire 
stigmas, and in its large serrulate stipules this species obviously resem- 
bles S. cordatH ; wbile on the other h^nd the whole habit of the plant, the 
broad softly tomentose subentire leaves, the stout leafy peduncles and 
subeessile ca^Nsnles are like S. glauca. 

8.coDjaD€ta« n. sp. Leaves of the flowering branches el- 
liptic or obovate, subacute, i to i J in. long ; leaves of the ster- 
ile branches ample, 2 to 4 in. long, i to 2 in. wide, ovate- 
lanceolate, cuspidate-acuminate, attenuate or rounded at 
base ; stipules large, ovate, acute ; all glabrous or at first 
thinly overspread on the upper surface with evanescent floc- 
cose hairs, at length rigid, scarcely paler or rarely subglau- 
cous beneath, young drying black, margins finely and evenly 
crenate-serrulate : aments borne on stout leafy peduncles, 
large, thick, i to 2 in. long ; fertile becoming rather loose 
and flexuose in fruit (lengthening sometimes to 3 in.) ; scale 
acutish, dark, villous with crisp hairs, sometimes densely or 
again thinly hairy or quite naked at the tip ; capsule gla- 
brous, rostrate from an ovate base ; pedicel 3 limes the length 
of the nectary ; style medium or elongated, about equaling 
the pedicel, stigmas short, entire or bifid. 

In wet meadows and along alpine rivulets, Mt Adams, Washington 
Territory, Rary, Boweil, Suktdotf, Hendermm; Cascade Mts., alt 5,500 ft, 
Tweedy/ Bald mountain, a W. Montana, alt 7>S,000 ft, WaUon; summit 
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of 8. Kootanie pass, B. C, Dawson ; Kicking Horpe pass and on the Sel- 
kirks, Mcuxun ; near Alaska, Dawson ; Kodiak, KeUogg. 

This combines characteristics of several diverse species, while differ- 
ing from each in turn. It has been mistaken for 8. Barrattiana, especially 
the form with thick woolly aments, but it differs in the smooth leaves, 
amentflpeduncled, capsules glabrous: accords in some respects very nearly 
with the character assigned S. Barclayi — a species of the Alaskan coast — 
but that has a much longer style and long slender re flexed stigmas : 
aments as in S. cordata, but leaves broader and shorter, drying black, 
capsules shorter pediceled ; leaves, particularly of the flowering branches, 
like S. montana of the Kooky mountains, but that has closely sessile 
aments. The wide range over which this species preserves its character 
is a guarantee of its validity. On Mt. Adan)s it appears to replace, as it 
were, 8. commutata, from which it is distinguished by the darker green 
leaves, often subglaucous beneath, distinctly crenate serrate, hmooth (as 
in 8. phylici folia), drying black, aments more loosely fl >wered, capsules 
rostrate, perfectly smooth even to the pedicel, stigmas often bifid. 

Rockford^ IlL 



Some nndescribed Hepatiese from California. 

LUCIEN M. UNDERWOOD. 
(WITH PLATES III— VI.) 

Among botanical collectors on the Pacific coast. Dr. 
Henry N. Bolander has done more than all others to bring 
to light new formsof Ilepatica?, and his name is inseparably 
connected with species belonging to several genera. Much 
of the material which he collected was sent to Mr. Austin, 
who described numerous species from California, Some of 
his earlier collections, however, were sent to Dr. C. Gottsche 
in Altona, near Hamburg; among these are some that have 
never been described ; camera tracings of four of these have 
been at Cambridge for some time. vVith the kind permis- 
sion of both Dr. Gottsche and Dr. Watson I am able to pub- 
lish these plates with the necessary descriptions, as well as 
the description of a fifth which is not represented in any of 
the larger herbaria of the country, but of which Dr. Gottsche 
has generously sent both specimens and a Latin diagnosis. 
The fact that these species have remained undescribed for 
twentv-two vears is significant, as is also the fact that, so far 
as known, only one of the species has been collected a sec- 
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ond time. The latter circumstance may doubtless be ex- 
plained on the ground that the original stations are in regions 
less visited and accessible. There is every reason to believe 
that many interesting species will be discovered in Califor- 
nia, particularly in the mountain regions, and doubtless 
several of the species now accredited to Oregon alone will 
be found in northern California. 

Of the species described below, four are of the genus 
Jungermania as limited by modern writers, while the fifth is 
of the thallose genus Grimaldia. 

JangemiAnia DanicoU Gottsche MS. Autoicous : stems 
small, ascending, simple, sparingly radiculose : leaves ro- 
tund, increasing upward, semi-amplexicaul, rather distant, 
entire : amphigastria wanting : involucral leaves similar to 
those of the stem: inner involucre* obovate, the mouth more 
or less irregularly bilabiate. 

Hob. In ditches, Mt. Dana, California, 10,0()0 ft, Sept., 1866 (Bolander). 

Plate III — i. Plant »howing antheridia and arche^onia. 11. Plant 
8 lowing young archegonia and a nlngle involucre.* in. Inner involucre 
from the side. All magnified 62 diameters. 

JaDgermAnla rabra Gottsche MS. Stems short, creeping, 
densely radiculose to the apex : leaves subimbricate, bright 
red, ovate-rotund, oblique, semi-amplexicaul, slightly decur- 
rent dorsally, entire : amphigastria wanting : involucral leaves 
larger than those of the stem, with thickened margins: inner 
involucre quadrangular-ovate, the mouth short mucronate, 
denticulate, ferruginous purple especially toward the apex 
and the angles: antheridia unknown. 

Hob, On raetamorphic sandstone, Mend«)cino City, California (Bo- 
Ifindrr); iiliflfe near the sea, Sinta Cruz, California {Farlow). 

Plate IV — Figures all magnified 24 diameters. 

JnngemiADiA Bolanderi Gottsche MS. Stems simple ascend- 
ing, innovating from beneath the involucres : leaves concave, 
ovate-rotund, entire, closelv imbricate, those of the innova- 
tions more remote and decurrent, plane, slightly undulate : 
amphigastria wanting : involucral leaves larger than those 
of the stem, otherwise similar: inner involucre cvlindric- 
ovate, the mouth entire or slightly denticulate : male plant 
unknown. 

Hab. In ditches, Mt Dana, California, 10,000 ft, Sept., 1866 (B^dander), 
Plate V— i, ii, female plants; iii-vi, inner involucres; vii, inno- 

1 1 follow the nomenclatare of mj " DetoriptiTe Cfttalog," and use thb term In pUoe of 
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vatinj? branch; viii, involucral leaves. All the figures are magniHed 17 
diameters. 

Jangermanla Mnelleri, var. Danaensis Gottsche MS. Stems 
1-3 cm. long, mostly simple, creeping, ascending at apex, 
densely radiculose: leaves semi-verlical, irregularly quad- 
rate-rotund, more or less emarginate-bilobed or rarely tri- 
lobed, the lobes rounded, the sinus obtuse or rarely acute; 
areolation mostly uniform, moderately close : amphigastria 
wanting : involucral leaves half as large as those of the stem, 
acute or acuminate, more or less irregularly cleft or serrate : 
inner involucre obovate, irregularly fissured, the mouth mul- 
tidenticulate : male plant unknown. 

Hab, In ditches, Ml Dana, California, 10,000 ft., Sept., 1866 (BUan- 
der). 

Plate VI — i-v, various portions of plant; vi, xi, xii, inner iiivolu- 
cre.s in various positions; vir-x, xiii, xiv, xvi, stem leaves ; xv, involucral 
leaves. All the figures are mngnified 20 diameters. 

From J, Mudleri it is distinguished (1) by the absence of amphigas- 
tria, (2) the shape of the inner involucre, and (3) its smaller involucral 
leat es— characters almost sufficient to he regarded as specific; it may 
finally take rank as a distinct species. Specimens in the Harvard her- 
barium are labeled " J, Danaensis, vel J, Mudleri, var. DanaewfU" 

erimaldla CAlifornica Gottsche MS.^ Thallus 1-3 cm. long, 
2-4 mm. wide, linear-spatulate, with obcordate innovations, 
thickly covered underneath with purple scales which extend 
beyond the margin : peduncles 2-2.5 ^^' 'ong, reddish at 
base, green above, arising laterally from the innovations: 
carpocephalum globose-conoidal, purplish, 1-4-fruited : cap- 
sule reddish ; spores black-purple, crenulate ; elaters purple. 

Hab, Yosemite Valley, California, on rocks in the spray of Bridal 
Veil Fall, June, 1866 (Bolander). 

Syracuse University^ Syracuse^ N, T, 

'With Dr. Oottache'8 letter came the following diagnosis : " Capsula (colore vini rubri) 
purpurascente <luoe pervia): sporia nigro • purpureia, margine subtiUter crenalatls 
(IJ^Q); eiateiibus purpareis (et flbris et utriculo); pedunculut basi rubeacente squamia 
rubro purpureis paHidioribas omatus, apice Tiridis ex innovationum cordiformium par- 
vamm lateraliam ilou exsurgit; et reoeptaculum gIoboeOK»nioam l^-4carpum habet" 
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Notes on the Flora of James Bay. 

JAMES M. MACOUN. 

To the botanist especially interested in the distribution of 
plants there is perhaps no district which affords better oppor- 
tunities than James bay for noting the interchange of species. 
If the coast line be followed, the change is so gradual as one 
proceeds northward, that a thorough examination day by 
day of the flora a mile inland from the coast will result in 
the discovery of but few species that had not been observed 
before, but it will be seen that the more southern forms are 
gradually disappearing ; along the coast itself northern spe- 
cies become more and more abundant, while the islands a 
few miles from the shore present a flora that is essentially 
arctic. When one remembers that many days after the snow 
has disappeared'from the woods huge masses of ice lie piled 
along the shore, and that long after these have been melted 
by the warm rays of the June sun other masses, driven by 
wind and current from the far north, are stranded upon the 
islands of the bay, it is not diflicult to account for the great 
difference between the species growing on the mainland and 
on the islands, although the latitude and elevation be the 
same. 

A general description of the flora of James bay would 
be impossible, as, while the west coast is low and bordered 
by marshes, the east coast is rocky and much higher, and 
the immense mud flats of the western and southern shores 
are entirely wanting. Although the cold currents from the 
north enter the bav along the western shore, the water is so 
shallow that floating icebergs, even of small size, ground 
many miles from land, while on the eastern side of the bay 
the water is ver}' deep, and the ice is moved here and there 
by every change of tide. The plants found along the west- 
ern coast are simply those one expects to find throughout the 
wooded country of the north, and I shall confine myself to 
a brief mention of the more interesting species found on the 
mainland and islands of the eastern portion of the bay, and 
shall not attempt a general description of its flora, but will 
take the course northward that was followed last season, and 
note the more important changes as they occur. 

Moose Factory, situated about eight miles from the mouth 
of Moose river, in lat. 51° 18', may be taken as a starting point. 
Were it not that the number of species is smaller, no differ- 
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ence could be seen between the plants growing immediately 
about this place and those found throughout northern On- 
tario, and upon descending to the mouth of the river no spe- 
cies were seen that are not common along the Atlantic coast. 
Sailing in a northeasterly direction a distance of about sixty 
miles from Moose river, Charlton island is reached, from 
which the mainland may be seen both toward the south and 
east, and a very perceptible change is at once noticeable in 
the character of the flora. The tirst flower that meets the 
eye on stepping ashore is Chrysanthemum arcticum L. in pro- 
fusion just below high-water mark, and a few yards higher 
up Silene acaulis L. and Dry as octopetala L. var. integrifolia 
Ch. & Scl. growing in tufts side by side, near them Pedicu- 
laris flafnmca L., and Botrychium Lunar ia Swartz. The 
last mentioned species is very common on all the islands of 
James bay. On the wooded portion of Charlton island the 
species are almost identical with those noted at Moose Fac- 
tory, but on the higher almost barren ground of the interior 
but few species grow, and these are mostly northern, among 
them Camfanula roiundifolia L. var. arctica Lange, gener- 
ally with white flowers, the beautiful pink-flowered form of 
Achilhea mille folium L., Potent ilia maculata Pour., Salix arc- 
tica Pall., Salix reticulata L. and Poa cenisia AH. A pecul- 
iar form of Linum ferenne L. with white flowers is common 
on this and the other islands in James bay. I have never 
seen a blue-flowered specimen growing anywhere near James 
bay or Hudson bay, although I have collected this form as 
far north as lat. 56° on the west coast of Hudson bay ; in 
habit, also, it is quite distinct from the western form of this 
species which I have ; growing in sand just above high- 
water mark, it stretches itself along the ground, but is never 
erect as on the plains. 

Crossing to the mainland and sailing north about 140 
miles, Big river (lat. 53° 50') is reached, and here a number 
of interesting species were collected, among them Festuca 
ovina L. var. brevifolia Wats., Glyceria maritima Wahl., Dey- 
cuxia Langsdorffii Kunth, Phleum alfinuin L., Hierochloa 
alpina R. & S., Deschampsia atropurpurea Scheele. var. 
minor Vasey (new var.), and a new species of Deyeuxia not 
yet described. In the pond along the borders of which this 
last mentioned species grew Sparganium hyperboreum Loest. 
was very abundant, althougli not seen in any other locality. 
yuncusjiliformis L., J. Balticus Deth. and y. tri^lumis L. 
were all very common here, and Luzula arcuata Meyer and 
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L, s-picata Desv. were bv no means rare. The sand and 
gravel bars at the mouth of the river were covered with 
Chrysanthejnum arcticum L. and Matricaria inodora L. The 
only ferns growing in this locality were Boirychium Lunaria 
Swartz, li. tcrnatum Swartz and Asfidinm spinulosum Swartz, 
var. dilatatum Hornm. 

About si\-t\' miles southwest of the mouth of Big river lie 
two islands, ** The Twins" (between lat. 53° 5' and 53° 20'), 
each about thirtv miles in circumference. These islands are 
quite barren, with the exception of a few stunted spruce trees. 
On the northern island there are perhaps not more than a 
score of these, and none of them are above six feet in 
height. Although low and spreading, they were of mature 
age and covered with cones, settling beyond a doubt that 
Picea alha Link goes farther north than P, nigra Link, on 
James bay at least. Around all ponds on these islands 
Salix glanca L. was very abundant, and on the north Twin 
island specimens of a new willow were collected which has 
been described by Mr. Bebb. While all the northern plants 
that had been seen before were found on these islands, many 
additional species were noted, principally endogens. Carcx 
rotundala Wahl., C, microglochin Wahl., C rarifiora Smith 
and C, nardina Fries were the most interesting carices col- 
lected. Potamogcton fcctinaius L. was common in all ponds, 
and about a dozen specimenn in all of the rare P. rutihis 
Wolfg. were secured, one or two at a time. The usual form 
of Epilobiiim latifolinm L. is quite common all around the 
bav, and on the south Twin island three specimens were 
collected with much larger flowers of a beautiful cream 
color, and with a delicate but perceptible odor. Bartsia 
alpina L., Pedicular is Lapponica L., Erigcron imtforns L., 
. irahis humifusa var. puhesccns Wat. and Stcllaria longipcs 
Goldie var. Edunirdsii T. & G. were collected together on 
the first dry ground above high-water mark, while in the in- 
terior of the islands Saxifraga Hir cuius L., Saxifraga 
aizoides L., Pedicularis hirsuia L. and Luzula comosa Meyer 
were frequently met with. On a grassy bank, by the only 
spring noticed on either island, grew Veronica alpina L., 
Sibbaldia procunibens L., Ranunculus ajfnis R. nr. var. 
validus Grav and Parnassia Koizebuei Cham. & Sch., and 
these species were not seen in anv other localitv. 

Although the exploration was carried on as far north as 
Cape Jones in lat. 54° 30'. no species were seen there that 
did not grow on the islands further south. 
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Of the three hundred or more species of flowering plants 
found growing around James bay I have jnentioned only 
those that I considered the most interesting, but I do not 
doubt that future explorations will add many additkMuil 
species to the list. 
Ottawa^ Canada, 



Jacob Whitman Bailey.* 

STANLEY COULTER. 

No sketch of North American botany would be complete 
were the name of Professor Bailey omitted. 'I'he record ot 
his life and work is a record not only of interest, but of in- 
spiration and encouragement to all botanists, in that it shows 
how great results may be attained, in spite of what to many 
might have seemed insuperable obstacles. 

Jacob Whitman Bailey was born in the old town of Ward 
(now Auburn), Worcester county, Mass., on the 2pth 
of April, 1811. In his boyhood he gave evidence of a 
taste lor scientific studies, leaving the companionship and 
sports of those of his own age for solitary wanderings through 
the woods— not the mere purposeless excursions of boys, 
but for the collection of plants and minerals, which he after- 
ward classified. This scientific taste seems to have come to 
him by direct inheritance from both branches of the ancestral 
line, his great-grandmother Whitman being especially dis- 
tinguished for her love of botany and astronomy. Even as 
a boy was manifested that rare and beautiful modesty which 
characterized his after life. He worked and studied that he 
might satisfy himself, not that he might distinguish himself 
or surpass his schoolmates. Owing to the limited resources 
of the family, he was, at the age 01 twelve, placed in a cir- 
culating library and book store in Providence. In this po- 
sition he found much time for self-improvement, devoting 
himself especially to the study of mineralogy and conchology. 
So earnestly studious was he that he attracted the attention 
of Mr. John Kingsberry, long secretary of Brown Univer- 
sity, who, knowing the difficulties under which he was labor- 
ing, invited him to spend certain evenings of the week at his 
home for the purpose of studying Latin. The remaining 

1 The date for this sketch were furnished by Prof. W. W. BaUey. of Brown Unifenlti' 
from letters of his father In hit poasessloii and from his personal remlnlsoencct. 
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evenings of the week the boy spent in the study of French 
with a French teacher. It is a little surprisinjf to learn that 
he also found time to make a very considerable collection of 
shells and insects. This habit of making every moment of 
the day productive became even stronger as he grew in 
years, and serves to explain how he was able to accomplish 
what seemed to be impossibilities. 

In July, 1828, he received an appointment as cadet at 
West Point, from wiiich school he graduated fifth in his class 
in 1832. 

After serving at various posts as second lieutenant of artil- 
lery, he was, in March, 1834, appointed assistant professor 
of chemistry at West Point, an occupation far more con- 
genial to one of his studious tastes. In July, 1838, he writes 
to his brother, informing him of his appointment as professor 
in charge of the newly constituted department of chemistry, 
mineralogy and geology. This position he retained to the 
time of his death, the 27th of February, 1857. 

Before passing to an examination of his scientific work, 
it is but proper to refer to the great tragedy of his life and 
that which cast a shadow over his later vears. He was 
married in 1835 to Miss Maria Slaughter, of West View, 
Virginia, and from the glimpses of their after life which we 
have been permitted to have, the home thus founded must 
have been one of unusual happiness. In July, 1852, Prof. 
Bailey, his wife, his only daughter and son Whitman (Prof. 
W. W. Bailey) were passengers on the steamer Henry Clay, 
which was burned near Yonkers. When the fire broke out 
Prof. Bailey succeeded in lowering his wife and daughter 
into the water, and had just received from them assurances 
of their safety, when suddenly a cloud of smoke mingled with 
sheets of flame shut them from his view and thev were lost. 
His son was saved almost as by miracle. Previous to this 
he had been subject to bronchial affections, and his exertions 
on this occasion, added to the bitterness of his bereavement^ 
gave him a shock from which he never rallied. 

Singularly modest, reser\'ed in manner except to those to 
whom he had given his friendship, bright and sparkling in Con- 
versation with the few chosen ones, of rich poetic taste and 
fancy, strong in his hate of the wron^, tender and loving in 
his home — these were his personal traits, and these are traits 
that make rare men. 

Among the earlier scientific passions of Prof. Bailey was 
that for botany, and throughout his life, even though the 
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duties of his chair would seem to have left but little time for 
outside work, he continued its study. Scarcely one of his 
sketches of his numerous exploring trips but that shows the 
hand of the trained and accurate botanist. But it was 
through his work with the microscope, and as a direct result 
of his knowledge and mastery of it, that he was to win for 
himself a distinctive place in the botanical world and become 
*' the Ehrenberg of America."^ The first purchase he made 
for himself as a boy was that of a microscope, and from that 
time a microscope was the constant companion of his jour- 
neys. His improvements of its mechanism, his suggestions 
as to its appliances, have placed all microscopists under ob- 
ligations to him. His observations were characterized by 
accuracy and completeness, and his skill with the pencil, 
added to his habit of making copious notes, furnished him 
ample data for all subsequent papers. 

In 1839 his work upon the diatoms commenced. He was 
led to this study by the appearance of an object in the field 
of his glass that he did not fully understand. His attention 
having been thus attracted, he devoted himself with wonderful 
zeal to a study of those life forms grouped under the general 
term infusoria, and soon added to this a study of the algai, a 
branch requiring almost as much patience and microscopic 
skill as the former. When he commenced these studies 
nothing had been done in this country, and books could not 
be procured. Gradually, as he worked, he collected the lit- 
erature of the subject, added to it the result of his own labors, 
became the active correspondent of Ehrenberg, Kiitzing, 
Agardh, and a score of others, and won the high position 
he holds in these lines of research. 

In the pursuit of these studies materials were secured 
from all possible sources, and worked with astonishing fidel- 
ity and skill when we consider their quantity. His bequest 
to the Boston Society of Natural History included 550 slides, 
upon which were mounted over 3,000 objects, together with 
32 portfolios of algai, containing some 4,500 specimens. 

Prof. Bailey also made a special study of raphides, the 
results of which were published in 184.3 in Siiliman's yournal^ 
under the title, **On crystals which occur spontaneously 
formed in the tissues of plants,'' and are still authority 
upon the subject. In 1846 Prof. Bailey published in the 
same journal a paper *'On the detection of spirally-dotted 
or scalariform ducts and other vegetable tissues in anthra- 

« Dr. A. A. Gould in Proc. Boat. 80c. Nat. Hlat. vol. vi, p. 174. 
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cite coal," which brought new honor to the unassuming 
worker. His papers are quite numerous, and are character- 
ized by a terse and diiecl simplicity that evidences a com- 
plete mastery of the subject in hand. Dr. Gray says of 
them: **They are all clear, explicit and unpretending as 
they are thorough ; and every one of them embodies some 
direct and positive contribution to science.'' The majorit}' 
of these papers, being published in SiV/imans yonrna/, arc 
of such easv access that an extended notice of them in this 
place is unnecessary. Some of the more general sketches, 
such as the one entitled ^'Account of an excursion to Mount 
Katahdin, in Maine,'' serve to show the wide reach of his 
knowledge and the grace of his style to a greater degree, 
perhaps, than his more strictly scientific papers. Omitting 
all titles, except those pertaining more or less directly to 
botany, the following list will enable us to appreciate some- 
what not only the character of his work, but his wonderful 
industrv. Yet, to fullv realize the magnitude of his achieve- 
ments, it must be remembered that his was the work of break- 
ing paths in hitherto untrodden regions ; that he worked 
virtually without assistance, without literature, without appli- 
ances, save those his own ingenuity devised ; that, while thus 
working, he was also filling with distinction his chair in the 
Military' Academy at West Point, and making an equal fame 
in other branches of scientific research. In the Synoptical 
Flora, Dr. Gray calls him '*The pioneer in microscopical 
research in the United States ;'' and yet, with all his duties, 
with all this new world to explore, he found leisure to draw 
hundreds of carefully finished sketches of knights and ladies, 
castles and palaces, for the amusement of his invalid son. 
The titles here given are taken from the catalogue of the 
Royal Society, and were furnished by his son, Prof. W. W. 
Bailey, of Brown University : 

Account of an excursion to Mount Katahdin, in Maine. — SiUiman's 
Journal, xxxri (1837), 20-.34. 

Obeervations on the vascular system of ferns and notice of a 
monstrous flower of Orchis spectabi lis. — 5*//twian'«Joum«/, xxxv (1839), 
lia-117. 

On foMil infusoria discovered in peat earth at West Point, New 
York, with some notices of American species of D'iAlomm,^SiUiman*s 
Journal, xxxv (1839), 118-124. 

A sketch of the infusoria of the family Bacillaria, with some account 
of the most interesting species which have been discovered in the United 
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States.— 5i//min'ji Journal, XLi( 1841). 284-305; XLii (1842), 88-105; XLiii 
(1842), 821-a32; American Geol. and N>it. Ashoc. Repts. (1843), 112-iei 

American Polythilmia from the Upper Missisflippi, and also from the 
cretaceous ft)rmat!on3 on the Upp^r Missouri. — Silliman^s Journal, XLI 
(1841), 400-401. 

Yellow showers of pollen. — SHliman'n Journal^ XLII (1842), 195-197. 

Notes on the infu-^ona of the Misiiasippi river.— Proceedings Boston 
Boc. Nat. Hint, ii (1845-48). 33-35. 

Notice of some new localities of infusoria, fossil and recent— 5*ttt- 
mttn'« Jtjumal, XLViii (1845), 321-343. 

On the crystals which <K5cur spontaneously formed in the tissues of 
planU [1843].— 5i//»man';< Jmrnal, XLViii (1845), 17-32; Bibl. Univ. LVI 
(1845), 388-392; Froriep Notizen, xxxv (1845), col. 65-69. 

On the detection of spirally dotted or scalar if orm ducts and other 
vegetable tissues in anthracite coal. — SiUiman's Joumalf i (1846), 407-410 ; 
Ann. Nat. Hist, xviii (1846), 67-69. 

Account of some new infusorial forms discovered in the fossil infu- 
soria from Petersburg, Va., and Pisoataway, Md. — SUliman^s Journal^ XLvr 
(1844), 137-142. 

On some new species of American Desmidiacese from the Catskill 
mountains.— 5t//iman*» Journal, i (1846), 126-127. 

Notes on the algte of the United States.— S*//iman'« Journal, in (1847), 
80-86, 399-403; vi (1848), 37-42. 

On a process for detecting the remains of infusoria, etc., in sediment- 
ary deposits. — Proceedings Amer. Assoc. 1849, 409. 

Some remarks on the Navicuk Spencerii, and on a still more diflS- 
cult test object— 5///tman*« Journal, vii (1840), 205-270. 

Discovery of an infusorial stratum in Florida. — Sitliman^s Journal, x 
<1850), 282. 

Reply to Mr. de la Rue's remarks on the Navicula Spencerii con- 
tained in the American Journal of Science, vol. rx, p. 23: with a notice of 
two new test objects. — SUUman*8 Journal, 1851, 82-84. 

Microscopical observations made in South Carolina, Georgia and 
Florida [1850].— Smithsonian Contributions, ii (1851). 

Microscopical examination of soundings made by the U. S. Coast 
Purvey off the Atlantic coast of ' the United Stnep.— Smithsonian Contri- 
butions, II (1851); Edinburgh New Phil. Journal, li (1851), 359-361; Liv 
(1853), 142-144; SUliman*8 Journal, xii (ia51), 132-133; Journal Micro, Scu^ 
III (1855), 89-91. 

List of Diatomacese collected by the United States Exploring Ezpe- 
-dition under Captain Wilkes.— Proc. Philadelphia Acad. Nat Sci., vi 
(1852-53), 431-434. 

Observations on a newly discovered animalcule.— S///tman'0 Jbumo/, 
XV (1853), 341-347; Journal Micros. Sd., i (1853), 295-299. 
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On ft mode of giving permanent flexibility to brittle specimens in 
botunj and zoology, -Smman's Journal, xviii (1854), 100-102; Ann. Nat. 
Hist.. XIV (1854). 373-375. 

Reply to some remarks by Mr. W. H. Wenham and notice of a new 
lo<^ity of a microscopic test object — SiUiman^s Jouraaif xix (1853), 
28-8a 

On a universal indicator for microscopes. — Silliman^s Juumai, xx 
(1855), 58-6.>; Jijumal Micros. Sci., IV (18r)6), 55-62. 

Notes on new species and localities of microscopical organisms 
[1853].~Smitbsontiin Contributions, vii (1855). 

Remarks on Mr. Wenbam's paper on aperture of object glasses. — 
SiUiman'B Journal, xxi (1856), 105-106; J/urnal Micros, Set,, iv (1856), 
160-162. 

< New method of detecting fossil Diatoroacese. — SiUiman*8 Journal^ xxi 
(1856),856-a57. 

On the non-existence of polarizing silica in the organic kingdom. — 
Smimem's Journal, xxi (1856), 357-a58; Ann. NaL HisL, xxiii (1856), 78- 
79; Joitmfd Micros. Sci., iv (1856), 803-305. 

Oo some specimens of deep sea bottom from the sea of Kamt- 
9chMikA,^SiUiman's Jiumal, xxi (1856), 284-285. 

Notice of microscopic forms found in the soundings of the sea of 
KAintachatka.— <9a/»man*« Journal, xxii (ia%), 1-6. 

On the origin of green sand and its formation in the oceans of the 
present epoch.— 5i//iman'« Journal, xxii (1856), 280-284; Ann. Nat Hist., 
XVIII (1856). 425-428; Proc. Boeton Soc. Nat Hist, v (1854-56). 364-368; 
Journal Micros. Sci., v (18.57), 83-87. 

Report upon the result of micriiscopic ex>imination of soundings 
made by Lieut Berryman.of the l-. 8. Navy, on his recent voyages to and 
from Ireland in the "Arctic."— 5i//tman'« Journal, xxiii (1857), 153-157. 

The breadth and accuracy of Prof. Bailey's knowledge 
are manifest in all of these papers. A few of the titles seem- 
ingly foreign to any line of botanical research have been 
introduced because of the many references contained in the 

Sapers which they represent to work done in that direction. 
fany titles have been omitted altogether, because they only 
served to give evidence of his^ability in the fields of chemistrj' 
and geology, and have no place in a sketch of the botanist, 
unless it be to increase our admiration for the scientist whose 
strength of mind and keenness of vision enabled him to be 
both deep and broad. 

His work gained for him many tokens of honor and re- 
spect from his fellow-workers. At the time of his death he 
held the position of president of the American Association, 
and had he lived would have presided at the Montreal meet- 
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infj of 1857. Many species were dedicated to him, and a 
genus of the Composite commemorates his name. 1 ex- 
tract the following from Plant* Fendleriante, at page 105, as 
a fitting conclusion to this brief sketch, giving, as it does, the 
testimony of Dr. Gray as to the work and merit of Prof. Bailey. 
Dedicating Baileya, a new Composite genus of two species 
from the Texano-Arkansas district, he says: "This genus 
is dedicated to Prof. J. W. Bailey, of the U. S. Military 
Academy, wiio is particularly distinguished for his researches 
among the minuter aiga; and especially the Diatomace.t 
(which he was the first to detect in a fossil state in this 
country), for his microscopical investigations concerning the 
crystafs contained in the tissues of plants, and for the detec- 
tion of vegetable structure in tlie ashes of antiiracite." 
Purdue Uiiivcrsily , Lafaycllc, /nil. 



A new water-lily. 

THOMAS MORONG. 

(WITH PLATE Vn ) 

''ulftlU Leibergl' n. sp. A diminutive water-lily with white 
less flowers about i^ inches in diameter when fully ex- 
ed : sepals an inch long, narrowly obtuse, the nerves on 
iner side very obscure : petals in two rows, a little shorter 
nore obtuse than the sepals, faintly striped with purple 
: stamens in 3 or 4 rows, running up the ovary slightly 
than half-way : stigmatic rays 7 or 8, the projecting 
s verj- short and blunt: leaves oblong or oval, with a 
\ open sinus and obtuse lobes, varying in size from 3 to 
hes long by li to aj inches wide, the veins on the lower 
ce sunken : petioles and peduncles smooth : rhizome and 
not seen. 

idging from t4ie length of stems on the specimens e.\- 
ed, the plant must grow in shallow water. It bears 
I resemblance to Caslalia py^tcea Salisb., a plant found 

e writtr li «w«re lh«t In Ibe prewnt dl«put« reifirding the nom«ncl«lureo[our 
lUw he la llkelf M have bis properly appropriated by llie other ilcle whether ha 
the name In the text or calti the plant Ainnp'uaa Ltibtrgt. but believing In the 
of prloritir." buUi aa to generla and apeclflc iiamea. he pretera to follow hla own 
lona o[ luatlcc rather than aak which li the larger parly In the controTeny. oi 
srrles the greater weight ol aulhurlly. 
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in Siberia, China and Japan, but that has still smaller flowers, 
with acute sepals and petals, lobes of the leaves acute, and, 
according to Aiton, sunken veins in both surfaces of the 
leaf. 

This pretty little addition to our water-lilies was collected 
by Mr. John B. Leiberg, June, 1887, in a small pond in 
northern Idaho, near Granite station, on the North Pacific 
Railway; *'very local,'' as the collector writes, and the first 
of the genus discovered so far west. 

Ashland^ Mass. 



BRIEFER ARTICLES. 

A meeting of the German botanical society.— Among the numerous 
scientific societies of Germany the Deutsche botanische Gesellschaft holds 
a prominent place, and as the German botanical society par excelUnce it 
very properly has its heaclquarurs in Berlin, where there are probably 
more botanists of reputation than any other city in the world can show. 

The meetings are held in the t>otanical institute, which at present oc- 
cupies a building immediately back of the university. On entering the 
lecture-room in which the members are assembled, we find it a most un- 
pretending room, furnished in the most primitive style with clumsy 
wooden benches and desks that have evidently seen many generations of 
students, as is plain from the innumerable inscriptions and devices cut or 
scrawled upon them, for in this particular students are much the same on 
both sides of the Atlantic. At the front of the room, on a low platform, 
were chairs and desks for the chairman and secretary. 

The meeting was called to order at about half-past six by Professor 
Schwendener. He is a man of about sixty, but does not look so old, being 
noticeably vigorous in appearance. He is of medium height, with a 
scholarly face framed in abundant, rather short iron-gray hair and beard. 

The first thing on the programme was the election of members, and 
the proposing of new names. 

Before proceeding to the business of the evening Professor Schwen- 
dener announced the death of three members, DeBary, Cienkowsky and 
Dr. Kroh, the latter name a new one to me. He dwelt especially upon 
the irreparable loss that science had suffered in the death of DeBary,and 
the very high position he held, not only as an investigator, but as a teacher. 
No botanist had had so many distinguished pupils, and no teacher was 
ever more looked up to. After concluding bis remarks, all present roee 
in respect to the memory of the departed members. 

The greater part of the meeting was occupied in the reading of ab- 
stracts of papers; the authors, when present, reading themselves, in other 
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cases the reading being done by some other member. Among the papers 
read was one by Tschirch on the development of resin-passages and 
similar secretion-reservoirs, which he illustrated by blackboard draw- 
ings. Professor Magnus read abstracts of two papers, one by Reinke on 
the brown algae of the bay of Kiel, and another very interesting one by 
Schiitt on the nature of phycoerythrin. Professor Kny spt^ke briefly of a 
paper by Dr. Miiller (his assistant), who was unable to be present, on 
secretion-canals in the phloem of certain Umbelliferse and Araliaceae. 
There were other papers more or less interesting, but this will give some 
idea of their general character. 

Among those present I noticed Professors Schwendener, Kny, As- 
cherson, Magnus, Wittmack, Frank, Drs. Tschirch, Potoni^, Schumann, 
and numerous others whom I did not recognize. Pringsheim, who I be- 
lieve is the president of the society, was not present, though I saw him 
at an earlier meeting. The ladies were represented by Miss Hallowell,of 
Wellesley, who at the urgent invitation of several members was present, 
and I fancy was about the first woman who has been thus honored, as you 
probably know the Germans have rather different ideas from ours in re- 
gard to the woman question. It was with some difficulty that Miss Hal- 
lowell could escape the friendly importunities of one or two of the mem- 
bers, who almost insisted that she should also take part in the supplement- 
ary meeting which most of the members held in a neighboring restau- 
rant, where over a glass of beer questions are discussed in a more informal 
way than in the regular meeting. 

Thus ended the January meeting of the Deutsche botanische Gesell- 
schaft— Douglas H. Campbell, Berlin. 

Paccitiia mirabilissima Pk. — While collecting in several of the west* 
em states and territories during the summer of 1887, this species was ob- 
served by the writers upon the leaves of Berberis repens in several local- 
ities. Not only were the uredo- and teleutospores found, but on several 
occasions an /I*>jdium which diflers somewhat from the well known 
^'Ecidium berberidis was taken upon the same host. 

The ^cidium was collected near the head of a small cafton at Flag- 
staff, Arizona. Although the host plants were plentiful, only an occasional 
affected leaf could be found. Careful search was made for Puccinia in 
the same locality, but none was observed. Half a mile distant, in the 
same caAon, an abundance of Puccinia mirabilissima was collected; the 
uredo stage being much more abundant than was the teleutoform, the 
latter being found only on leaves which were apparently two years old. 
while tlie former were found upon almost every young leaf examined. 
Careful search was made here for the ^'Ecidium, but none was found. 

On September 27, P. mirabilissima was found very abundantly in a 
cafton near Golden, Colorado, on its usual host, Berberis repens. The plants 
appeared thrifty and vigorous, but nearly every leaf was affected, and on 
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roMDy at least half the under surface was covered by the dark brown sori. 
Hundreds of plants were examined, but not one was found free from the 
fungus. Care was taken to collect some of the oldest and most mature leaves, 
as well as some of the younger and fresher ones, but only an occasional 
teleutoepore can be found on any. This, probably, may be accounted for 
from the fact that the Colorado specimens were taken at a time when 
they had several weeks more in which to complete their growth before 
being checked by frost, while the Arizona specimens were taken near the 
close of the long dry season, when the growth was completed, and the 
plant in a condition similar to that in which the Colorado plants would 
be at the beginning of the winter. 

Whether this -^Ecidium is only a form of the well known barberry 
cluster cups or whether it is related to Puccinia mirabilissima remains 
to be proved by artificial cultures; we merely mention its occurrence in 
this connection as an interesting fact. 

Our specimens give the following characters: Spots bright purple, 
3-4 mm. in diameter, very slightly thickened : aecidia hypogenous, long, 
pale yellow, borders coarsely lacerated ; spores subglobose, tuberculate, 
15-2(V in diameter. — Tracy <fe Galloway, Washington^ D, C 

Abnormal Anemone and ConTolTnlns*— A description of two abnor- 
mal flowers may be of interest to the readers of the Gazette, as bearing 
apon morphology. 

The first whs a flower of Anemone dichotoma. Normally there are 
five white sepals, with an involucre some distance below the flower. This 
specimen had a sixth sepal outside of the others, but so close as to touch. 
It di fie red from the rest in that the upper half had the form and color of 
an involucral leaf, but much smaller. It was lialf sepal and half leaf. 

In the second case the abnormity was deeper seated. A flower of 
Convolvulus sepium, the wild morning-glory, had four lobes of its large 
white corolla perfectly developed, but the fifth was about half as wide as 
it should be and entirely separate from the others. Four of the stamens 
were perfect, while the fifth, seemingly anxious to compensate for the im- 
perfection of the corolla, was developed in a curious manner. It was 
placed opposite the point of detachment of the fifth lobe of the corolla; tlie 
filament was about the same length as the others, but broader and chan- 
neled. One lobe of the anther was fairly well developed, while the other 
which was next to the imperfect corolla lobe, had grown into a petal. 
This portion, which was the exact color and texture of the corolla, was } 
inch long, and I inch wide at the top. — A. S. Hitchcxx^k, Iowa City, Lmn. 

A gift to Brown University.— About two years ago it was mentioned 
that Brown li'niversity had the promise of the large and valuable fern col- 
lection of the late William Stout, of New York. The promise has been 
fulfilled by Miss A. A. Stout, who gives the herbarium in the name of her 
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deceased brother, and with the underdtanding that it shall be made avail- 
able to Btudentfl and public alike. A large part of the collection has been 
carefully mounted by the donor on sheets a good deal larger than usual 
(an advantage, perliaps, with ferns). In most cases there is much dupli- 
cation, and generous display of material to illustrate geographical distri- 
bution. The collection is cosmopolitan. The following items give some 
idea of the scope of the bequest : Canada to Florida, New Mexico, Vrizona 
and California (.")(>) sheets) ; India and Sauth India (537 bheetn) ; Ceylon 
(228 species, 267 sheets); Jamaica (200 species) ; Trinidad (146 species); 
Sandwich Islands (UX) species); New Zealand (nearly complete collection); 
New Caledonia, South Africa, Pacific islands and Madagascar (all very 
complete). Bf sides hese, there are the herbar a of W. T. Atkinson (oTO 
sheets, mostly North Indian ferns) and Dr. A. P. Garber (Phanerogams 
of Florida, 340 specit^s). A valuable set of books, comprising the best of 
fern literature, also accompanies the plants. 

It will thus be seen that Brown University acquires a ct)Hection of 
ferns almost as valuable »» its tine set of Carices. — W. W. Bailey, Brown 
University. 

Death from eating Cicnta macalata. -Ann Arbor, Michigan, adds an- 
other to the already considerable list of poisonings due to this virulent 
plant The mild days of last week melted the snow, brought back the 
birds, and induced a general spring time feeling, to which the children 
of a neighborhood on the outskirts of the city gave expression by digging 
and eating the artichokes that occur plentifully on 89me low ground 
bDrdering a brof)k. Two of these boys were soon taken violently ill, and 
the son of Julius Krueger, who was eight years old, died within an hour. 
The violent convulsions, marked dilation of the pupils, and other symp- 
toms indicated some active vegetable poison. Search where the children 
had been digging brought to light a few suspicious branching tubers, 
somewhat resembling small dahlias. Their taste was quite suggestive of 
parsnips, and not particularly disagreeable ^t first, although lew mild 
than artichoke. On cross section a yellow oily or resinous fluid exuded 
from a ring of glands in the cortex. No last year's stems could be found, 
but from the habit of growth, odor, taste, and genend appearance of the 
tubers, and from some nascent leaves on the crown, there was little 
doubt to what plant they should be referred. A portion of the content« 
of the stomach of the dead boy afterward came into my poesession, and 
microscopic examination showed the macerated fragrv>entfl to be identical 
in structure with the tubers. Finally, an histological comparison with some 
dried tubers of Cicuta maculata preserved in the university herbarium 
completed the identification. 

The extreme virulence of the poison may be inferred from the com- 
paratively small amount of the tuber found in the stomach on pod-mor- 
iemf and from the fact that the stronger boy, who vomited and recovered, 
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flaflfered from intermittent spasms more than four hours. — EJrwin F. 
8mith, Boi. Laboratory f^Univ. (jf Michigan. 

An exchange dab for Thallophjrtes.— The following ofladal com- 
munication was received too late for the April number. It was sent in 
response to a suggestion by the editors of this journal that the arrange- 
ments being made to establish a botanical exchange club might well be 
extended to include the lower orders of plants, or else a similar but inde- 
pendent organization might be effected for that purpose, greatly to the 
advantage and convenience of many botanists: 

Sirs: I am authorized by the Commissioner of Agriculture to say 
that the same arrangements made with the committee of the A. A. A. 8. 
Botanical Club for facilitating exchanges of plants may be extended to 
include the thallophytes. 

I shall take pleasure in carrying out the purposes intended. 

Very respectfully, F. L. Scribner, 

Dept. of AgriruUure, Section of Veg. BUhoiogy. 
Washington, D. C, March 31, 1888. 

As the letter shows. Commissioner Colman, with much liberality, im- 
partially extends the facilities of his department to further the interests 
of the several classes of collectors, and Prof. Scribner kindly offers to un- 
dertake the same supervision of the thallophytes that Dr. Vasey gives to 
the higher plants. It now remains i^ith the botanists of the country to 
arrange and perfect plans to put the system of exchanges into successful 
operation. 



EDITORIAL. 

The advantages of an organization to facilitate the interchange of 
herbarium specimen^ are so numerous and so obvious as to require no 
arfniment. The wisdom of the Botanical Club of the A. A. A. 8. in set- 
ting a scheme on foot for supplying the need of American botanists in 
thif re^pect meets with general favor. Although not so specified in the 
reports of the club, and of its s|>ecial committee yet it is evident that 
only flowering plant> and vascular cryptogams were kept in view by the 
promoters of the plan. The number of collectors and students of fungi 
in the United States is large, and the advantages of securing systematic 
exchanges among them are quite as great, if not greater, than among 
collectors of higher plants. So far as we know, the matter ha^ not been 
agitated; but, feeling the need of some such facilities ourselve>, and 
thinking others might also, we took the initiative by securing the good 
offices of Commissioner Colman and Prof. Scribner. h> stated in another 
p«rt of this number. We hope the subject will be discussed by those 
who are inlerreied,und plali^ developed for eventually putting the matter 
into successful operation. Whether it i s best to have only one exchange 



130 BOTANICAL GAZETTE. [ May, 

club, to be divided into two sections possibly, or to have independent 
organizations for the higher and lower plants, must be determined. The 
lack of a suitable printed check list of thallophytes for use in marking 
desiderata is an obstacle to be surmounted. The meeting at Cleveland 
will give a good opportunity for arranging details and perfecting an or- 
ganization, especially if there has been discussion through the journals 
in the mean time. 

The pbocebs of imbedding in piraffin seems heretofore to have been 
looked upon as only suitable for tissues of considerable resistance. In 
both editions of Strasburger's BcianUchen Pradicum occurs the phrase *' fur 

etwas hartere und bedeutend hartere Objecte empfehlen sich und Pur- 

affin.'' As the last edition was issued in 1887, it is not surprising, therefore, 
that the Botanisches CentralblaU published in June of 1887 an article by Dr. 
Schonland, of Oxford, giving details of a process for imbedding delicate 
objects in paraffin,' for there does not seem to have been any record of 
success in this direction previously. We have been informed, however 
(and in response to an inquiry Dr. Farlow confirms the statement), that 
for two years and a half advanced students in the cryptogamic laboratory 
at Harvard have successfully applied the zoological methods of imbedding 
to plants. Certainly, no one could have suspected this from the expres- 
sions in the papers published by two of these gentlemen. Mr. J. £. Hum- 
phrey in his paper on Agarum Tumeri says:' ''Although this seems 
hard treatment [t. e., imbedding in paraffin and mounting in balsam] for 
an algal tissue, the tough, leathery character of the frond enabled it to 
withstand well, and very satisfactory results were obtained.'' In the next 
paper of the volume cited, *' On the Morphology of Ravenelia glandulse- 
for mis," by Mr. G. H. Parker, p. 209, we read, " Moreover, the density of 
the imbedding material [paraffin] was such that it intensified the shrivel- 
ing " [i. f., the shriveling from drying, herbarium materiai being used]. 

Certainly, these are not expressions which would encourage one in 
the attempt to imbed ddicate tissues ! But we are very glad to give credit 
to these students, who, we are assured, used the process in all essential re- 
spects the same as that described in the January Gazette so long ago as 
the winter of 1885-C. Let it be borne in mind, however, that the essei.- 
tial features of Dr. Moll's results are perfect preservation of the proto- 
plasmic contents, absolute freedom from shriveling and perfect penetra- 
tion of the material by paraffin. 

It is with pleasure wo note the evident tendency of our systematic 
work. It in rapidly becoming more and more specialized, and hence is 
sure to become more and more critical. Not so very long ago, a system- 
atic botanist who made any pretense to distinction was expected to be 



1 See abstract in this Journal, x\\ (1887). p. 172. 

sOn the Anatomy and Development of Agarum Turner!.— Proc. Am. Acad., 18M. 
p. 202. 
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able to pass an infallible judgpnent upon any plant from Clematis to Quill- 
wort Fortunately, this day of smattering seems to be passing away, and 
systematistS; even among phanerogams, are confining their attention 
more and more to certain groups. The consequence must be a more 
exhaustive study of these groups, an elaboration of all possible means 
of classification based upon minute as well as gross structures, a com- 
plete disentangling of synonymy, and establishing all claims of pri- 
ority — in short, that detailed presentation of the subject which is necessary 
if systematic botany proposes to be a progressive science. Even now 
manuals are not the work of one man, and they will become less and less 
so, until the best manual will be a very composite afifair in the matter of 
authorship. It is commonly supposed by the uninitiated that every bot- 
anist who is more or less well known can unerringly determine " off-hand " 
any plant that is presented to him. It would be far more comfortable for 
some botanists if the ** uninitiated " could be made to understand that 
this is an entirely false supposition. Of course, there is a host of plants 
that every botanist knows, but such are not the ones most frequently 
thrust at him. He is called upon to decide upon critical cases — some spe- 
cies, for instance, in a difficult genus of most perplexing species. . The 
confession might as well be made that every botanist, however well- 
informed, has to ** dig out " all such plants from the books, and is in no 
case ready with an *' off hand" opinion except in the group which he 
may just then be studying. A man may even have written a monograph, 
but presently he will have to use it in the determination of plants like 
any one else. There has been an astonishing amount of careless *' off- 
band *' naming done by botanists whose names carry weight, and who 
blundered for the simple reason that they were not familiar with the sub- 
ject. Specializing avoids all this, and critical •points should alwa}rs be 
submitted to some botanist who is paying special attention to the group. 
A botanist should no sooner think of sending a Composite to a man 
chiefly familiar with Carex than a zoologist now thinks of sending a Sea- 
urchin to a specialist in Crustacea. 



OPEN LETTERS. 



i 

It the strawberry poisonous ? 

In reference to Prof. Prentiss' " open letter" under the above title 
(this volume, p. 19), the cases recorded are evidently pure idiosyncrasies, 
due not in the least to the psculiarity of the fruit, but to the peculiari*y 
of the sufferer. The precise nature of these idiosyncrasies is very ol»- 
scure, but they are certainly not due to mental influences, and the inter 
eating circumstance that in the first caae the rash always commenced 
behind Ihe eon is evidence that irritation was caused to the ends of the 
pneumogastric nerve, which is connected with the skin only by a twig 



' 
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supplying the tissue at the back of the ear. A similar oa^^e has been re 
ported to me on excellent authority, and is corroborated fully by the suf- 
ferer himself, of a rash being invariably developed in a boy after eating 
oatmeal, hut in this instance it was unaccompanied by any alarming 
symptoms. A somewhat different case of idiosyncrasy is recorded in 
The Lancet (February 2S, 1888, p. 394), in which a negro woman in Bar- 
badoes experienced the most alarming symptoms after an ordinnry dose 
of cocaine. Theo. D. A. Cockrell. 

West Cliff, Colorado, 

Botanical expedition to S. America. 

As various inquiries are made in regard to the botanical expedition 
to South America which I am contemplating, I feel at liberty to say a 
word in this public way about the matter. 

The plan is to start at Buenoe Ay res, in the Argentine Republic, as 
cend the Paraguay and Parana rivers as far as possible, and to collect the 
water and land plants in the surrounding region along the southern 
boundary of B(»livia and southwestern boundary of Brazil. 

Attempts will be made to explore the tributaries of the great water 
system which empties through the Rio de la Plata into the Atlantic. 
Subsequently the Argentine R**public will be crossed westerly to the 
Andes, and a visit made to Chili, with attempts to collect the little known 
flora o*f the desert of AtMcama. 

Of course, thebe plans are liable to be modified by circumstances, but 
it is hoped that a large and rare collection of the South American flora of 
the regions visited may be made and brought home to enrich the her- 
baria of our country. 

If further information as to the disposal of the sets collected is de- 
sired, letters may be addressed to the writer up tn the 1st of June next, 
or to Dr. N. L. Britton, of Columbia College, New York. 

Ashlandy Mass, Thomas Morono. 



Report of the U. S. Mycologist for 1887. 

Into the portion of this report which concerns California several 
errors have crept that are to be regretted. All the fungi mentioned as 
having been observed for the tirit time in California exist in my her- 
barium, from numerous localities. Uroinyces Bei83 and Puccinia pruni- 
spinoMe were collected by me in 1876, and are indu led in Cat, </ Cal, 
Fangij published as long ago as 1880 Peronosporia viticohi, «n a<*count 
of which, with soiie loc^ilities, was given in Btifl. C'l'. A<vid , No. 7, June. 
1SS7, abounds in California on our wild vine, Vitin Californica, and the 
denial of its existence by the U. S. mycologist will be pr<xlu**tive of very 
mis'^hievous results if it prevents our vine growers fr*)m t^ikinv: measures 
to protect themselves frOm this dreacUnl p^^st already in our midni. 

San Francisco, H. W. Harkness 



To the members of the Botanical Club of the A A. A. S. 

Your committee, appointed in August last, to devise a method for the 
exchange of sj)eci mens among American botanists, have, after consulta- 
tions with other botanists, derided that the most practical method ie 
through the herbarium of the l)*^partment of Agriculture at Washing- 
ton. 
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A classified stock of duplicates helongin^ic to the department is avail- 
able as a basis of an exchange herbarium. 

Those desiring to exchange specimens should address, for rules and 
other information, Dr. Geo. V.tsev, U. S. Dep. of Agriculture, Washing- 
ton, D. C. 

Geo. Vasey, Sereno Watson, N. L. Britton, Thos. Moron(j, B. D 
Halsted, Committee, 



CURRENT LITERATURE. 



Xlie famlllefi of plants. 

The rapid advance in our knowledge of plants which has come from 
the wonderful development in appliances seems to demand a new gen- 
eral presentation of the plant kingdom. For the Phanerogams this is 
being undertaken in a masterly way by Drs. Engler and Prantl,* under 
whose editorship the beet specialists are at work upon various groups of 
plants. The illustrations are abundant and most excellent, while the 
text 18 all that could be desired. The publisher is to be commended, not 
only for the handsome typography, but also for the very low price, which 
puts this invaluable work within the reach of almost evt^ry botanist. It 
appears in separate numbers, whiclj come rapidly enough, but which hold 
no special relation to enoh other. Thus far the only completed parts are 
the second, fourth and fifth of the second volume, although sevenil other 
numbers belonging to incompleted parts have appeared. A full discus- 
sion of the literature and anatomy of each family precedes the pren^nta- 
tion of their classification, which includes the genera. Volume ii, Part 2 
(in 3 numbers), contains the GraminetF by E. Hackel and the Cj/pnn<Yip by 
F. Pax. Of the grasses 12 tribes are recognized, and .SIT) genera. In Cyper- 
aceje there are 65genera,C.irex being said to contain more than 500 Kpeoie^^. 
Volume ir. Part 4 (in 2 numbers), is more varied in its nature, cont lining 
several small croups, as follo-vs: Fl'igeUariare,T (3 gpnerji\ Mnincacttv 
(I genu^), XvrichtfffT (2 genera). H(ip<Ueacea' {i\ genera), and Phifinimc^ir. 
(3 genera), ny A Killer; Rpn'iofvic^a: (19 gMiera), Cfnfndepidtrfir (♦> 
genera) and Erutc<itdaceit (0 genera), by G. Hieronymus; Bwmelincen (40 
genera), by L. Wittmiick; Commdinfit^ii (2») genera), and PorUfderiat^H- 
(6 genera), by S. Schnnland. Volume it. Part o (in 4 numbers), contains 
Juncacese (7 genera), by F. Buchennu: Stemmficfiv (3 genera, among 
which is our Croomia). LHuu^ar (19S genera), by A. Engler ; Htrmftdomc^n' 
(9 genera), AmiriM%dnctn{J\ genera), VeiloziareH^ (2 genera), Ttircarfa- (2 
genera), Dumctrrfamr (9 genera), and Irulacetr (61 genera), by F. Pax. The 
Smilacefle are included und »r Lilij^ccje. while Andrortephium Torr. is re- 

1 KKoutm. a., and Prantl, K.— DienRUiritohen IMlMnzciifHinllit n nebM iliren (iattunfcen 
aod wichtigeren Arlen In^bewHulere den Niitzpflan/en. Volume ii, Part* *.;, 4 and 5. fevo. 
Copioofllf iUuftlrated. Leipzig': Wilbelm En^elni^nn, lss7. Siib*<^rlptloi frlc* M 150. 
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ferred to th') Mexican Bes^r^i SjhiilL, He$peranthe8 Baker to Antherieum 
L., Hastingsia WatBon to Sclnrnolirion Torr.. Oakesia Watson to Uvularia 
L.y 8nd PixmarUs Don. to Dispjrum Salisb. 

Adaptatloni* to polllnatloii.* 

New methods of pollination are by no means readily dincovered to- 
day, especially in so well-explored a field as Europe; but many details 
remain to be worked out, even in some of the best under8Ux>i species, 
and the varying adaptations of the same species in separate localities, and 
the different behavior of their visitors under different conditions, stii 
offer profitable occupation for good observers. The paper before us deals 
with some of these minor questions, relating to 176 species of the Qiant 
Mountains of Germany. 

Perhaps the most generally interesting part of the work is that relat- 
ing to the Umbelliferse, represented by 36 species. In volume vii of the 
Qazette attention was called to the seeming protogyny of Erigenia, San- 
icula, and one or two other genera of this group, although some hesitancy 
was felt about accepting this as fully demonstrated. In a number of spe- 
cies studied by Schulz the styles are well developed when the flowers 
open, but the stigmas are said to be really unreceptive in the early stages 
of blooming in all of these apparent cases of protogyny. Yet, while 
truly protogynous Umbelliferse appear to be still unknown (with the 
doubtful exception of EHgenia)^ the number of synacmic speciee is 
considerably increased. One is also struck by the large proportion 
in this list of Umbellifers with staminate flowers in addition to those 
that are hermaphrodite. The rudimentary umbellet of red flowers 
in the common carrot (present in only about one-sixth of the individu- 
als examined) has proved quite as serious a puzzle to this observer as to 
others, whobC explanations, however, are not satisfactory t > him. 

Much of the remainder of the paper is taken up with useful notes on 
the different forms of flowers in species of Caryophyllacese and Labiatss, 
but nothing essentially new in principle is added. The part actually 
played by insects in pollination is brought in for very little comment, 
though some care has evidently been given to this class of observa- 
tions.— W. T. 

De Bary on bacteria. 

The literature of bacteria is increasing with astonishing rapidity, 
both in the form of magazine articles and pamphlets and of bound volumes. 
Among all this array of facts and opinions, put together with multiplicity 
of details and bewildering uncertainty as to the relative credence to be 
accorded the various authors, the task of forming a well balancetl and 
serviceable conception of th«^ present state of the science of bacteriology 

'ScHOLZ. AUG.— Beltriixe zur Kenntiilsn der i^esuiubuogseinrichtuiigen uud der 0«- 
fchlechtoTerthellung bei den Pfl iiweo. (Blbliotheca Jlolanloa. Heft 10.) IW pp. 1 pi. Qa. 
ftel : Theodor Piicber, 1888.-M. 8. 
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is well-nigh insurmountable for all but a few specialists. To have one in 
whom the utmost confidence can be placed go over all the ground, and 
carefully state the main facts with their true perspective — in short, to 
bring out a satisfactory orientation of the subject, using simple and at- 
tractive language, is a much needed service. It ^s no less than this that 
De Bary, whose recent death has been so great a loss to the scientific 
world, has done in the publication of h'n lectures under the title, Varies- 
ungen uber Baderien, This work, issued in 1885, met with an extended 
sale, calling for a second edition the following year. Another year saw it 
in English dress,' being translated by Mr. Gamney, and revised by Prof. 
Balfour, who have been associated in giving us excellent English versions 
of several other standard German works. 

An extended notice of the first German edition was g^ven in this 
journal for May, 1886, whi'^h makes it unnecessary to occupy much space 
at this time. The work is remarkably clear in expression, concise and 
masterful in the selection and arrangement of subject matter, and has 
been put into an attractive and handy form by the publishers. It is spe- 
cially noteworthy that the English volume in form and size is more satis- 
factory than, and in other respects quite equal to, the German, which is 
good fortune that rarely accompanies the translation of botanical works. 

Instead of enumerating the various topics treated, it will suffice to 
say that the work gives a view of the whole field of the science, with par- 
ticular, although brief, treatment of many of the more prominent and 
debatable questions, and a special examination of the relation of bacteria to 
fermentations and other chemical changes, and to the production of dis- 
ease in plants and animals. A valuable bibliography and an index com- 
plete the volume. 

Minor Motflces. 

The " Central Experimental Farm " of the Department of Agri- 
culture of Canada devotes its third bulletin^ to the smuts attacking wheat 
and remedies for the same. Tilletia caries, T. lievis and Ustilago carbo are 
described and figured. Copper sulphate solution, strong brine and a 
weak alkali are recommended as preventives when applied to the seed 
wheat before sowing 

Misi? Newell has prepared a very useful series of outlines of lessons 
in botany,^ which is now being issued in parts. The lessons outlined are 
intended for children 12 years old and upward. They follow the order 

• 1>E Bary. A.— Lectures on bacteria : second Improve*! etlillon. Tnin*«lftte<i hy Henry 
E. F. GarMuy, M. A. ; revlJied by Uaac Bayley Balfour. M. A.. M. I).. F. R. 8. \%\ pp.. -H) 
wood eDKravlugt. 12mo. Oxford : Clarendon Press, lfif*7. [Marmilltin & Co., Ne* York.] 

^FtrrrHEK, JAMEs^SmntsaflTecting wheat (Dull. iii.Cent. Exp. Farm), pp. 15. flg. 7. 8 . 
Otuwa, Dep't of Agriculture. Mch. 15. 18»8. 

^NiwKLL. Jane H.— Outlinei of Leaaons in Botany, for the u<«e of teachers or mothers 
studying wlih their children. Parts 1 — t. Square 12mo. [Cambridge, Mau.: iheftuihor.l 
Printed at the Salem Presa, Salem. Maas. 
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of Dr. Gray's " Lessons " and " How Plants Grow," and are designed to be 
used in connection with these books. No doubt they will prove very 
suggestive to teachers of the little folks. Certainly, the subjects they treat 
are much more suitable pabulum for youngsters than the histology pro- 
posed by Mrs. Knight in her " Primer of Botany." 

Dr. Gray's last Contribution* is before us, being a continuation of one 
in the last volume of the Prvc. Am. Acad, it contains his notes upon the 
Rutacece, and only the beginning of Vitacese. Cneoridium is restored to 
Kutaceae on account of its glunds. Xinthoxylum is shown to be proper, 
and not Zanthoxylum. Arayris (formerly in Burseracese) is trans- 
ferred to Rntaceae, and a new species from Texas described. The only 
thing touched upon under Vitaceee is Ampelopsis, which Dr. Gray re- 
tains as a genus, with A. quinquefolia as the type, thus not accepting 
Planchon 8 Parthenocissus. nor his definition of Ampelopsis. 



NOTES AND NEWS. 

Prof. Thos. C. Porter siils for Europe May 26. 

Dr. J. Panoic, of the Botanic Gardens of Belgrade, died March 8, at 
the age of seventy four year?. 

Prof. B. D. Haloted has an interesting paper in the B/pular ScU-nce 
Monthly (April) upon " California dry-winter flowers.' 

Dr. Prantl, called to the Eberswald school of fores* ry to succeed 
Dr. Luerssen, haa declined, and will remain at Aschaffenburg. 

The announcement of the Shaw School of Botany for 1887-8 shows 
an attendance of 43 special students during 1887 — 26 in the spring and 
17 in the fall. 

New species of North American Phanerogams are described by Dr. 
N. L. Britton in Bull. Torr. C/u6 (April), chiefly Cyperacece, together with 
critical noten upon certain noteworthy species. 

The forestry division of the Department of Agriculture has issued 
a short circular on methods of increasing the durability of timber whose 
admonitionn would be of value to wood consumers— if they would heed 
them. 

Prof. E. L. Greene, continuing his bibliographical notes in Bull. 
Tim. Club (April), replaces Gleditschia morumperrmi Walt, by the prior O. 
t wermw Mill: and thn western Hespewchiron OUifjniieus Watson by H. 
nanwt Lindl. 

The Rt'MOK that Dr. (iraf zu Solms-Lauhirh was to succeed Dr. 
De Bary at Sirasburg is confirmed. H« has declined the call to Berlin, 
and will enter upon his work at Strasburg at the beginning of the sum- 
mer semester. 

•(iRAY, Asa.— Note« upon some polypetalous genera and orders. Proc. Am. Acad. 
XXIII, pp. 223-227. Issued April 19, IHM. 
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A, A. Crozier, assistant botanist to the U. S. Department of Agri- 
culture, has been appointed botanist to the state experiment station at 
Anie^, Iowa, and hits already entered upon his duties. 

The report of the b3tanical section of the Philadelphia Academy of 
Sciences for 18b7 shows that the collection contains 27,267 species of 
phanerogams and ferns, over 1,000 of which were added during 1887. 

Dr. J. C. Arthur sails from New York May 16, and intends visiting 
the principal universities and experiment stations in England, Holland 
and Germany, returning in time for the A. A. A. S. meeting in Cleveland. 

Dr. H. Freiherr von Bretfeld, professor of botany at the Poly- 
technikuni of Riga, died in February, at the age of thirty- five years. He 
published an exc>ellent work on the physiology of plants in relation to 
agriculture in 1884. 

The Kew Bulletin for March contains seven numbers, as follows : 
Forsteronia rubber. Patchouli, W. African indigo plants, Vanilla (with 
plate, illustrating its fertilization), Streblus paper, Urera fibre (with plate 
of U. tenrix), and Tea. 

Prof. B. D. Halsted is writing a series of five articles for the Chau- 
tauquan, under the following titles: (1) Seeds, and how they travel; (2) 
The unfolding of plant life; (8) Plants at work; (4) Flowers and frnits; 
(5) Flowerlebs plants. 

An intere8ti>g article on the position of the roots of plants under 
field culture and their relat on to moisture and cultivation is given by 
R 8. GofF in the Inst number of the Proceedings of the Western New 
York Horticultural Society. 

A list of fungi which occur upon different cultivated fruits has been 
published by Baron von Thiiinen, under the title PiLze der Obstgeivachife, 
The species found ^ n the several parts of the plant are grou{>ed alphabet- 
ically. There are over 4^200 kinds enumerated on 77 different hosts. 

A LAW to make the destruction of barberry bushes obligatory in 
France, Spain, Italy and Switzerland, except for ornamental purposes in 
gardens and parks, on account of the a^cidium promoting the increase of 
wheat rust, is being urged by the French National Society of Agriculture. 

The memorial pamphlet published bv the University Press at Cam- 
bridge in honor of Dr. Gray contains the funeral sermon bv Rev. A. 
McKenzie, order of funeral services, selections from the Bible read by 
Rev. Dr. Peabody, remarks by Dr. McKenzie, and an address by Dr. Pea- 
body. 

A list of 170 species of plants collected by Miss Mary B. Croft, in 
18ii4-85, in western Texa**, named by Drs. Britton and Rusbv, is published 
in Transactions of the New York Academy of Sciences for lvS*<7 (vii, p. 7), 
containing the description of one new species. This is a white- flowered 
Houstonia, H. Crottite, growing but an inch high. Some minor changes 
of nomenclature occur in the list. 

One of the most thoroughly satisfactory illustrations of fungi we 
have ever seen is a photo-print of Boletus luteus tinted by hand in water- 
colors, illustrating an article on the use of photography for the larger 
fangp, by M. Bourquelot in the Bulletin Soc. Slyajlogique de France (iii, p. 
186) for 1887. The character of the pores on the under surface is brought 
oat with nuirvelous softness and fidelity. 
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Prof. L. H. Bailey, Jr., of the Agricultural College of Michigan, has 
accepted the chair of horticulture in Cornell University, and of horti- 
culturist to the agricultural experiment station, at a salary of $3,000 a 
year, with a year's leave of absence to visit Europe at such time as he may 
select, without interruption of salary. He remains in Michigan until 
August. 

A REVISION of the genus Doassansia, by Dr. J. B. DeToni, of Padua, 
Italy, is given in the current number of the Jinimai of Myoohgify page 13. 
Eleven species nre adm tted, characterized in Latin, with full synonymy 
and additional notes. These species are exclusively American, while two 
others also occur in the United Suites. The bibliography contains titles 
of twenty-six articles and nine exsiccati. 

The position and value of botany in agricultural experiment sta- 
tions is broadly and suggestively treated by Dr. B. D. Ualsted in AgricuU- 
ural Science for March. The physiological, structural, systematic and path- 
ological aspects of the subject are duly considered, and stress is laid upon 
the necessity of familiarizing the public with the fundamental facta of the 
science by means of carefully written bulletins. 

The Journal de Botaniqus^ under the direction of M. Louis Morot, 
continues its second year with increased interest. A catalogue of Parisian 
plants, by Cornuti, is running through the numbers, while the following 
titles show the general nature of the papers: The Mutisiaceas of Yun- 
Nan (with plates of new genera and species), by Franchet; The periderm 
of Leguminotte, by D4)uliot; Nuclear and cell-division, by Strashurger ; 
Herborisations about Montpellier, by Flahault; The fruit of Solaneae, by 
Ga rein. 

The pathology of pollen in hay-fever is discussed by Prof. Samuel 
Lockwood in Jour. N. Y. Alior. Soc. (April). A plate shows the pollen of 
Ambrosia and Solidago, and four possible modes of action for pollen in 
hay-fever are given, as follows : (1) ItB suffi)cating effect as an impurity 
of the atmosphere, thus exciting asthma ; (2) as a mechanical irritant, be- 
getting inflamation, even to excoriation of the mucous membrane; (3) as 
a toxic agent, poisoning the tissues ; (4) as a pseudo-parasite, penetrating 
the soft and sensitive parts. 

The resistance of pollen to external influences was the subject of a 
recent inaugural address by Herr Hittinghaus at Bonn (Natutf. 1, 1888). 
In the matter of temperature, 10i.5° C. for 10 minutes was found to be 
the maximum for germination. A moderate temperature (32° C.) is fa- 
'^orable to the development of pollen tubes, while low temperature (under 
1^ C.) prevents germination. Vapor of chloroform for 20 min. wns fatal, 
bromine vapor in t*) min., and ammonia in 10 u> 20 min. The retention 
of the power of germination differs widelv in plants, but the average is 
30 to 40 days. 

At a recent meeting (Feb. 16) of the Linnjean Society Mr. H. N. 
Ridley read a {»aper on self-fertilization and cleistogamy in orchids. The 
common melhcxlH of self-fertilization were described as follows: (1) By 
the breaking up of the pollen masi«, and fnlling of the du^t either directly 
upon the i^titrma, or into the lips, whence it comes into contact with the 
stigma; (2) by the falling of the pollen masses as a whole from the chn- 
andrum into th«' stiirma; and (8) by the falling forward of the {x>llinia 
from th»^ olinandrum, or the anther cap, the cHudicle and gland remain* 
ing attached to the column. — ynture (March S). 
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Botany is strongly represented in the organization of the Tennessee 
experiment station. Prof. F. Lamson Scribner, at present rhief of the 
section of vegetable pathology of the U. 8. Department of Agriculture, is 
placed in charge of botany and horticulture, and also made profescor in 
the university ; W. E. Stone, now studying at the University of Gottin- 
gen, and well known to our readers as a contributor of articles on phye- 
iological botany is made chemist; and Prof. C. S. Plumb, of the university, 
and editor of AgricuUurcU Scienrv, who has made practical studies of cul- 
tivated plants Hnd their diseases, is assistant director. 

Illustrations of the dispersion of seeds and plants by way of the 
alimentjiry canal of vsriout? animals are given in Nature (March 15) by 
Mr. D. Morris. Pithec-olobium Saman, a large and important leguminous 
tree, was introduced into Jamaica from Venezuela by means of cattle. 
The legum«^s were fed to the cattle during the voyage, and the seeds were 
voided free from the pod, and so much softened as to rapidly germinate. 
The tree was thus introduced by the very animals that required it most 
for shelter, shade and food. In India the Acacia arabica, or babul, is reg- 
ularly induced to speedy germination by feeding babul leaves and pods 
to flocks of goats. In St. Elelena they dare not use " urban " manure be- 
cause the land would become overrun by prickly pear (Opimtia Ficus- 
Indica), the fruit of which is largely consumed by the inhabitants. 

Sketches of the life and labors of Dr. Asa Gray are numerous, but no 
one that has reached us is more appreciative and ju<licious than that by 
Dr. J. D. Hooker, in Xature {Feb. 16). The opening paragraph jfives us 
the place of our botanist in a new and very suggestive way : •' When the 
history of the prcj^ress'of botany during the 19th century shall be writ- 
ten, two names will hold high position, those of Prof. Augustin Pyrame 
DeOandolle and Prof. .\sa Gray. In many respects the careers of these 
men were very similar, though they were neither fellow countrymen 
nor CL^ntemporaries, for the one sank to his rest in the Old World as 
the other rose to eminence in the New. They were great teachers in 
great schools, prolific writers, and authors of the best elementary works 
on botany of tneir day. E^ch devoted half a century of unremitting labor 
to the investigation and description of the plants of continental area?", 
and they foundfd herbaria and libraries, each in his own country, which 
have become j)ermanent and quftsi U'itional institutions. Nor were they 
unlike in nersonal qualities, for they were social and genial men, as 
active in aiding others as they were indefatigable in their own researches : 
and both were admirable correspondents. Lastly, there is much in their 
lives and works that recills the career of Linna»us, of whom they were 
worthy disciples, in the comprehensiveness of their labor, the excellence 
of their methods, their judicious conception of the limits of genera and 
species, the terseness and accuracy of their des<Tiptions, and the clear- 
ness of their scientitic language." 

Dr. a. F. W. S<'HIMPEr has published an exceedingly interesting and 
valuable paper* upon the formation of calcium oxalate in foliage leaves 
and the r6U of calcium salts in the plant economy. The subject nas long 
attracted investigators, and <he literature is, therefore, quite extensive. 
Schimper finds calcium oxalate crvstals in small quantities formed in 
leaves during their growing pericxi, which he calls pn'm/irj/, and whose 
formation is not taken into account The $t ct^ml^iri/ csiicium oxalate, how- 
ever, occurs widely distributed in plants and in very considerable quanti- 

* Bot Zeit.. nos. ft to 10, ISM: Ueber KalkoxaUtUilduiiK in den Laub-blatiern. 
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ties. It is formed after the leaves have ceased growing, and its formation is 
directly dependent upon light, the presence oi chlorophyll and transpira- 
tion, but is not related to the assimilation of carbon. It is shown that calcium 
oxalate can pass from one cell to another. This fact, together with those just 
cited, renders it probable that it is formed in the green '^ells and then 
passes to others more or less empty, where it crystallizes. He further 
shows that nitrate, sulphate and pho.'*phate of calcium exist in leaves quite 
generally, particularly in the par^^nchyma of the veins and that neighbor- 
hood, where these substances seem to be stored. These salts are split up 
by the green cells under the influence of light and the nitrogen, sulphur and 
phosphorus used in the manufacture of proteids, while the calcium com- 
bines with oxalic and perhaps carbonic and other acids. The resulting 
salt is to be looked upon in this case as a by-product of nitrogen-assimila- 
tion, etc. But the calcium salts are shown to have another and quite im- 
portant r^^/^, namely, to promote the translocation of the starch produced by 
carbon assimilation. Plants grown in calcium-free solutions accumulated 
starch in the green cells while the tissues in which it is ordinarily con- 
ducted away remain quite free from it. Moreover, under these con- 
ditions the epidermis of the plants used, which ront «ine<l larg*- leucoplat^ts, 
had very little starch gathered about them, while the green cells below 
and even the guard-cells were gorp^pH with it. It would seem indi^nputa- 
ble that the presence of calcium was indispensable for the transfer of starch. 
Schimper does not denv that the formation of proteids from inorganic 
materials may take place in other parts of the plant, as in meristem. Nor 
does he consider that the formation of proted by fungi militates against 
his conclusions. The nitrogen assimilation of fungi, he says, appears to 
depend upon entirely different chemical process from those in green 
plants. 

Carl Dunnekberger has published' an account of his critical re- 
searches upon the lightening of bread dough. The piper is a long and 
able one. His most important result is the showing that *• the normal 
fermentation of bread is alcoholic, whether one uses yeast or leaven' to 
render it porous." The only essential ferment organism is the yeast. Mal- 
tose, the substance fermented, is produced from a part <jf the starch of the 
flour by the action of a diastatic enzyme, cerealin. Bacteria are, as far as nor- 
mal bread-fermentation is concerned, an impurity, and are absolutely un- 
nece»isary. The raising of bread dough depends, in the first place, upon the 
carbonic acid set free by the alcoholic fermentation. Afterward there 
is, in consequence of the temt)erature of the oven, an expansion of or vola- 
tilization of various substances which assist the raising action, namelv, 
air, alcohol, water and (in an accessory, subordinate way) the volatile 
fatty acids formed by bacteria." Wigand's Bacterium farinaceum and 
Laurent's Bacillus panificans are thus thrown overboard, as far as their 
physiological action is concerned, and our light breads, whether by " salt- 
rising" or "Fleischmann's," de|>end on some budding saccharomycete. 

Dr. William Trelease will sail for Europe early in June. 

Dr. George L. Goodale has been appointed '* Fisher Professor of 
Natural History" by the corporation of Harvard University. 

«Bot. Ceniralblatt, no. 8, 1888, p. 245 et nn. leq.: Bacteriologisch-chemische Unter* 
suchungen Ober die beim Aufgehen des brotteiges wirkenden Uraacben. 

*/. e., dough left from one baking to another, either with or without the addition of 
an extract of bops or malt 



Vol. XIII. No. 6.-B0TANICAL Gazette.- June. 1888 

Some notes ob Western Umbellifer». 11. 

JOHN M. COULTER AND J. N. ROSE. 

Erynflaai petloUtviii Hook, has been made to contain all our 
Pacific forms, until that species has become a collocation of 
most dissimilar plants. In our study of this group, the neb- 
ulous mass called £. petiolatum has been resolved into at least 
four distinct fonps. We have characterized E. petiolatum as 
follows : Erect, i to 5 feet high, branching above (or from 
the base in low forms) : radical leaves oblanceolate, spinosely 
and unequally serrate, attenuate into an elongated fistulous 
petiole (submerged leaves consisting only of the terete jointed 
petiole) ; stem-leaves mostly sessile : involucral bracts linear- 
lanceolate, spinosely-tippeci and toothed (sometimes an inch 
long), longer than the peduncled globose head ; bractlets 
lanceolate, cuspidate-tipped, scarious-margined below, but 
little longer than the flowers: calyx-lobes resembling the 
bractlets, but smaller, much shorter than the long styles. — 
Mostly in marshes, throughout California (Greene^ Lemmon 
108, G. R. Vasey 223 and distributed as var. armatum^ Cleve^ 
land^ etc.). We have seen no Oregon representative of this 
species. It varies greatly in size, and in drier places passes 
into a dwarfed form but i to 3 inches high, with all the parts 
correspondingly reduced (Donner Lake, C. f. Sonne). 

We would disentangle the following three species from 
E. petiolatum, gi^nng chiefly the points of difference : 

EryBfliiB amuitoiB, n. sp. Diflfuse, branching throughout, 
a foot or so high : serrate to spinose-dentate or incised radical 
leaves attenuate into a short mor« or less margined petiole : 
involucral bracts and bractlets lanceolate (broadest at base), 
entire (rarely toothed at base), rigid, thick margined, much 
longer than the head: calyx -lobes acuminate -lanceolate, 
longer than the short styles. — E. petiolatum^ var. armatum 
Watson, Bot. Calif, i. 255. — California, from San Diego to 
Humboldt and Butte counties. Its range has been extended 
southward from that given in the Botany of California by Pal-^ 
mer 155 (San Luis Obispo) and Orcutt (San Diego), as well 
as to Butte county by Mrs. R. M. Austin, In the collections 
of Pringle, Orcutt, and Mrs. Austin, it was distributed as E. 
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fetiolatum^ from which it differs in its low, diffuse branching 
habit, short petioled radical leaves, broad entire rigid bracts 
and bractlets, all similar and conspicuously longer than the 
head, and short styles. 

Eryngrinm Taseyi, n. sp. Stems a foot or less high (some- 
times reduced to 2 or 3 inches), several from a common root 
and branching above : leaves unequally spinulose-serrate, 
attenuate below : involucral bracts and bractlets narrow, 
thick and rigid, spinose and spiny-toothed, much longer 
than the head : calyx-lobes lanceolate, acuminate-cuspidate, 
longer than the short styles. — In wet ground, California, San 
Antonio river, July, 1880 (G, R. Vasey 222, distributed as 
E, fetiolatum)^ and Chico (Mrs, R. M. Austin); S. W. 
Oregon, near Medford (Howell^ a much reduced form). — 
This species is remarkable for its narrow, very spiny bracts 
and bractlets, much more rigid than in E. armaium and 
spiny-toothed. The calyx-lobes also have stronger cuspidate 
tips than in that species. 

Eryngium articulatam Hook. Erect, i or 2 feet high, more 
or less branching throughout: radical and lower stem- 
leaves reduced to very long (sometimes a foot long) jointed 
petioles, with or without a small lanceolate blade (from entire 
to laciniately toothed) : involucral bracts linear, cuspidate- 
tipped and spiny-toothed (about half-inch long), longer than 
the head ; bractlets tri-cuspidate, the middle one much the 
largest, scarcely longer than the flowers : calyx-lobes lance- 
olate, cuspidate-acuminate, hardly longer than the styles. — 
E, fetiolaium^ var. juncifolium Gray, Froc. Am. Acad, viii^ 
385. — Swamps and wet meadows, Washington Territory, 
Falcon Valley (Suksdorf); Oregon (Nuttall^ Hall 200, How- 
ell^ Henderson); California, Plumas county (Mrs, R, M. 
Austin), Numerous very immature specimens of this species 
are to be found in herbaria in which the bracts seem verv 
prominent ; but it is simply owing to the immaturity of the 
heads. This is the western representative of the eastern E. 
Virginianum group. ^ 

Pencedanam Martindalei, n. sp. Resembling P. Hallii in 

1 The following species, a member of this group, turns up among Florida collections 
labeled E. prxaUum Gray : 

G. Florldainm, n. sp. Erect, 2 or 8 feet high, somewhat branching above: lower 
leaves narrowly oblong (1 to 4 inches long), mostly entire, on long fistulous jointed petioles 
(sometimes a foot long): upper ones becoming sessile, elongated-linear, usually remotely 
serrulate : involucre of linear-lauceolate, rigid, sharp-poin ted, entire or spiny- toothed, re- 
flexed bracts longer than the subglobose heads : bractlets linear, rigid, entire, tapering to 
a pungent tip, much longer than the flowers: fruit scaly, with short ovate acute oeiyz- 
lobes, and very long rigid styles.—Brackish manshes, Florida. Tampa (Oarber), and neiir 
Jacksonville (Curtm). Distributed as E. prxaUum Gray, but differing from all apedes of 
that group in its entire bractlets. 
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habit and foliage, but differing in leaves, sometimes bipinnate 
with toothed or pinnatifid segments ; fruit 4 to 7 lines long, 
3^ lines broad, with wings much broader than body (which 
is but a line), and prominent dorsal and intermediate ribs; 
oil-ducts solitary in the intervals, 2 on the commissural side ; 
and seed-face somewhat concave, with central longitudinal 
ridge. — Rocky places, Cascade Mountains, Oregon {Howell^ 
1680), flowering in May. Distributed as P. Hauii, but difl^ers 
decidedly in its fruit characters. Dedicated to Mr. I. C. Mar- 
tindale, to whose collection of Umbellifera we are very much 
indebted. 

. Var. an^nstAtam* Usually more caulescent and taller, with 
more dissected leaves, and wings of fruit but half a line wide, 
making a fruit 2 lines wide. — Oregon, Cascade Mountains 
(Howell)^ Mt. Paddo (Suksdorf); Washington Territory 
(Brandegee 323, Tweedy 281) ; also Vancouver Island, Mount 
Arrowsmith, alt. 5,500 feet {Macoun 19). Also distributed 
as P. Hallii. 

PeaeedABOB Donnellli, n. sp. Shortly caulescent or acaules- 
cent, 6 to 12 inches high, glabrous, from a fusiform root: 
leaves temate and then pinnately decompound, with seg- 
ments pinnately cleft into short oblong or linear lobes: umbel 
somewhat unequally 6 to 12-rayed, with mostly no involucre, 
and involucels of linear acuminate bractlets ; rays i to 4 
inches long ; pedicels 2 to 8 lines long ; flowers yellow : fruit 
ovate to broadly oblong, glabrous, 3^ to 4 lines long, 2 to 3 
lines broad, with wings less than half as broad as body» and 
prominent dorsal and intermediate ribs : oil-ducts small, 4 to 
6 in the intervals, 4 to 6 on the commissural side. — Oregon 
(Custck 36, in 1883), John Day Valley {Hazvell S2(), in 1885). 
Flowers in April. Alost nearly related to P. Nevadense 
Wats. Dedicated to John Donnell Smith, in whose collec- 
tion the species was first detected. 

PeacedABmn Califomieiimy n. sp. Short caulescent, glabrous, 
with a solitary peduncle rising from 4 inches to a foot high : 
leaves clustered near the base, large (4 to 6 inches long), 
bipinnate (the upper leaflets confluent) ; leaflets broad, obtuse 
(usually ending truncately or emarginately between two divar- 
icate teeth), irregularly incised and with broad strongly cus- 
pidate teeth: umbel 8 to lo-rayed, with no involucre, and 
involucels of distinct lanceolate acuminate bractlets : ravs i 
to 1 1 inches long ; pedicels about 3 lines long; flowers yel- 
low : fruit (immature) ovate, glabrous : oil-ducts solitary in 
the intervals, 2 on the commissural side. — San Luis Obispo, 
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California, May 5, 1882 {Marcus E, Jones). Distributed as 
P. parvifolium T. & G. This is a very distinct species of 
the JEuryptera section. 

Pencedannm Tasejl, n. sp. Shortly caulescent, 6 to 8 inches 
high, pubescent: petioles wholly inflated ; leaves small (i to 
2 inches long), bipinnate, witn the small ovate segments 
irregularly 3 to 5-lobed : umbel equally 2 to 5-rayed, with no 
involucre, and involucels of obovate petiolulate toothed bract- 
lets ; rays an inch long ; pedicels a line or two long : flowers 
yellow : fruit' broadly oblong, emarginate, glabrous, 6 or 7 
lines long, 4 lines broad, with wings twice as broad as body, 
and prominent dorsal and intermediate ribs : oil-tubes soli- 
tary in the intervals, 4 on the commissural side. — San Ber- 
nardino Mountains, California, May, 1880 {G.R. Vasey 231) ; 
mesas, San Bernardino, April, 1881 {S. B. & W, F. Parish 
286 in part). Distributed by Vasey as P. macrocarjbum Nutt., 
var. ; and by Parish as Cytno-pterus terebinihinus T. & G. 

Selinnni OrayUn. sp. Stout (sometimes very much so), i 
or 2 feet high, glabrous except the more or less scabrous in- 
florescence, leaf-margins, and veinlets (beneath) : leaves once 
to twice pinnate, with much dilated petioles ; leaflets oblong 
to ovate, about an inch long, acute, toothed (sometimes 
lacinately-toothed or lobed^ : umbels with involucels of con- 
spicuous lanceolate-ovate long-acuminate bractlets ; rays i 
to two inches long ; pedicels i to 2 lines long : fruit oblong, 

fflabrous, 2 to 2^ lines long, with prominent thin wings, the 
ateral ones decidedly broadest : oil-ducts conspicuous : seed 
dorsallv sulcate. — High mountains of Colorado ( Vasey in 
1868, Cafiby in 1871, Coulter in 1873, Trelease in 1886) ; also 
probably Mall & Harbour 219 and Parry 154. Distributed 
as Archangelica Gmelini, and so called in the Flora Colorado 
and Coulter's Rocky Mountain Manual. So far as we have 
seen all the Archangelica Gmelini reported from Colorado is 
this species. Its general habit resembles that of an Angelica 
somewhat, but its fruit characters are very different, and en- 
tirelv those of Selinum. 

Selinnm Dawsoni, n. sp. A foot or so high, glabrous : leaves 
ternate then bipinnate, the small (i to \ inch long) ovate 
acute segments laciniately toothed to entire: umbels with 
involucels of linear-oblong scarious bractlets longer than the 
pedicels and abruptly ending in a long attenuation ; pedicels 
I to 2 lines long: fruit oblong, smooth, about 2 lines long, 
with prominent thin wings, the lateral ones but little broader : 
oil-ducts conspicuous, rarely an additional small one in a 
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lateral interval : seed hardly at all dorsally sulcate. — Pelly 
River, at Pelly Banks, Yukon, lat. 6i°, August ii, 1887 
{Dawson 23). This interesting species is quite distinct from 
all our Selinums in its leaf and involucral characters, as well 
as in the prominent thin wings of the fruit. 

CcDlopleuniM OmeliBl Ledeb. The range of this species has 
been confused by referring to it Selinum Grayi C. & R. of 
the Colorado Rocky Mountains. Occurring on the Atlantic 
coast from Massachusetts Bay to Labrador, we have seen no 
specimens from the Pacific coast south of Vancouver Island 
{Macoun\. It extends from that island to Alaska, and very 
likely will be found on the coast of Washington Territory 
and (Dregon. We have not discovered that this species is 
found at all in the interior. In Washington Territory, how- 
ever, the following coast species has been discoverea : 

C«lop1eiumm maritlmiuii, n. sp. Stem 2 to 3 feet high : leaves 
2 to 3-ternate ; leaflets broad, often round, usually with cor- 
date base, very obtuse, dentate or crenate-dentate, 2\ to 3 
inches long, 2\ inches broad: umbel many -rayed, with in- 
volucels of linear-lanceolate bractlets ; rays 2 to 3 inches 
long; pedicels 6 to 7 lines long: fruit oblong, 3 to 3^ lines 
long, with lateral ribs broadest and seed-face concave. — Wet 
ocean blufls. Long Beach, Ilwaco, Washington Territory', 
July 24, 1886 (Z. F. Henderson 384). 

'LifvUciuB apilfolinm Benth. & Hook. This species is found 
chiefly in the mountains of Oregon, and extends into Califor- 
nia. It is very evident, from a study of herbarium speci- 
mens, that it has been much misunderstood ; for, while 
we discover any number of sheets labeled Z. a-piifolium^ 
ver}' few of them prove to be that species. The Oregon 
plant is represented in the older collections by Hall 207, and 
recently by Howell 6 and Henderson 1589. The Californian 
stations are Yosemite valley {Bolander)^ Big Tree road and 
Ebbett's Pass {Brewer)^ and Donner Lake {Torrcy). The 
small oval fruits, smaller than in any other species, with 
their narrow ribs and reniform seed-section, easily separate 
it from other Ligusticums. Its range, apparently limited to 
the mountains of Oregon and N. California, serves well to 
separate it from the Colorado L. scopulorum, with which it 
seems to have been confused. 

LifQstlciim scopnloriuB Gray. So far as we can discover, 
this species does not occur beyond the Rocky Mountains, 
and chiefly in Colorado. It extends also into N. Arizona 
{Palmer 176, Rushy 630). Certain Colorado forms, with im- 
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mature fruit, referred to this species, differ somewhat in 
foliage from typical L. scopulorum, and simulate Coniose- 
linum Canadense so very closely that mature fruit is neces- 
sary to distinguish them. Collectors should carefully note 
whether any so-called specimens of L. scopulorum develop 
fruit with lateral wings. These wings are often developed 
so late in the maturing of the fruit that it must be fully ripe 
before any decision can be made. 

Wabash College^ Crawfotdsville^ Ind, 



Zygomorphy and its causes. I. 

CHARLES ROBERTSON. 

Since reading a foot-note in Gray's Structural Botany^ re- 
ferring to the observation of Sprengel, that irregular flowers 
are adapted to insects, and ''that strictly terminal and also 
vertical flowers, whether erect or suspended, are seldom ir- 
regular, while comparatively horizontal or obliquely set 
flowers more commonly are so," and also referring to the re- 
mark of Darwin,^ " that he does not know of a single instance 
of an irregular flower which is wind-fertilized," I have often 
wondered what are the conditions in the insect relations of 
horizontal flowers which make advantageous such variations 
as are in the direction of irregularity. In the observation of 
the behavior of insects on such flowers I have found answers 
to some of the questions thus suggested. 

Two papers on the causes of zygomorphy have recentlv 
appeared, one by Herman Vochting' and the other by Fred- 
erick Delpino.* My observations approach the subject from 
a stand-point so different that it is hardly necessary to give 
more than references to these papers. However, it may be 
well, by way of introduction, to mention some of the points 
considered by Delpino ; and I am more inclined to do this 
from the fact that he introduces a few terms which are con- 
venient in characterizing irregular flowers. 

Of the causes which are supposed to have operated in the 
production of floral irregularity Delpino recognizes three 
categories, viz., the instrumental and mechanical_(cause stro- 

»219 note 1. ^Forms of Flowers, 147. 

^ r«'ber Zvgomorphle und deren Crsftcben. Jabrb. f iir wissench. Botanik. Bd. XVII, 
H. U, 1HH6. 297-^46. 8ee also Bot. Zelt. l.v^", 436. 

^ZiKomorfia tlorale i* suecauBe, Malpighia, Anno I, Fasc. Vl, 1886, 245-262. 
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mental! e meccaniche), the influencing or conditional (cause 
influent! o condizionali), the final, functional, or biological 
(cause final!, funzionali, o biologiche). 

Of zygoraorphy four grades are distinguished. In the 
first grade (recentissima) the irregularity is limited to a de- 
flection of the stamens and styles. The second (recente) and 
the third (inveterata) form transitions to the fourth (invetera- 
dssima^, in which there is unequal development of one or 
more circles with partial or total abortions of certain organs, 
as in the orchids. Flowers of the first two grades belong to 
groups in which the types are regular, those of the last two 
belong to zygomorphous groups. 

From the point of view of final or functional causes zygo- 
raorphy is an adaptation for cross-fertilization by special in- 
sects and honey-sucking birds. Most irregular flowers are 
adapted to bees (melittofili). Many are adapted to hawk- 
moths (sfingofili) and birds (ornitofili), few to butterflies and 
flies. If the stamens and styles turn so as to strike the vis- 
itor on the back, the flower is notoiribe; if they strike the 
under surface of the visitor, the flower is sternotrtbe; if pollen 
is applied to the side of the insect, the flower is pletiroiribe,^ 

Nototribe flowers adapted to bees are most Labiatse, 
Scrophulariaceaj, Bignoniaceaj, Lobeliace^e, etc. Adapted 
to birds is Epiphyllum truncatum.* Sternotribe bee-flowers are 
most Papilionacea?, Rhododendron, etc. Amaryllis formo- 
sissima is adapted to birds,^ and Lilium longiflorum is sphing- 
ophilous. Pleurotribe flowers are adapted to bees, e, g,^ 
Phaseolus, Lathyrus sylvestris and Polygala myrtifolia.* 

Two proterandrous flowers, Teucrium Chama?drys and 
Ocymum Basilicum, are compared. The former is nototribe, 
the latter sternotribe. In the male stage in Teucrium the 
stamens turn down and the styles turn up ; in Ocvmum the 
stamens turn up and the style turns down. In the female 
stage in Teucrium the stamens turn up and the style turns 
down ; in Ocvmum the stamens turn down and the style turns 
up. These adaptive movements are referred to the operation 
of biological causes. Wind-fertilized flowers are actinomor- 
phic, and belong to actinomorphic orders. 

To the mechanical theory of De Candolle, that irregu- 
larity was caused by compression in the axils of leaves, /. ^., 

* *• Potendo (Ursl tre sorla d' impel litiazionl. nototri)>a cl<>e.«*tfr!iotr1ba e plfurotriba." 

* Lobelia CArdinaliH and Salvia fiplendens are other cxaraplen. >ee TreloA«»e Am. 
Nai. XIII. 427. and XV. 265. 

'TroiHiBlam majus \n commonly viMted bv the ruhv-tliroal«"1 huramiiiff-bJnl. 
•Perfaapa better examples were described by J. E.TtHM. Am. Nat. XVI. 2MI. CaA^ia 
Cbaxmecrista and Solanum n>stratura. 
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between the leaves and the axis, it is objected that some 
terminal flowers are irregular, and many axillary flowers are 
regular. 

The fifth stamen of didynamous flowers is partially or 
totally aborted, and is found in the plane of greatest press- 
ure. But this stamen, if developed, would occupy the place 
of the style, and might defeat the contrivances for cross- 
fertilization, so that this abortion may also be referred to 
functional causes.* Admitting the association of the two sets 
of causes, which ought to be regarded as having more influ- 
ence? Citing the case of Pentstemon and Jacaranda, in 
which the fifth stamen is even more strongly developed than 
the others, though not antheriferous, he says: " Behold, in 
this case the biological cause has triumphed over the mechan- 
ical." 

In Ajuga and Teucrium the upper lip is reduced, which 
may be attributed to the action of mechanical causes, from 
being in the plane of greatest pressure, but in Salvia the 
upper lip is strongly developed. " Behold a new example of 
the prevalence of biological causes." 

Since the pressure between the bracts and axis operates 
in a vertical direction the expansion ought to be in an hori- 
zontal direction ; but the organs are most strongly developed 
in a vertical direction, in the plane of greatest pressure. 
Finally, the author concludes that, ninety times in a hun- 
dred, mechanical causes are subordinate to the functional. 

To say that a flower is adapted to be cross-fertilized by 
certain insects seems to Delpino to be a sufficient explanation 
of it, but Mr. Darwin would say that it is only another way 
of saying that it is as we find it. If instead of *'cause finali ' 
we substitute natural selection, we shall have a known cause, 
and natural selection is a functional cause, since it operates 
only on variations which involve a functional advantage. 

It is interesting, however, to observe that even teleolog- 
ical considerations may be sufficient objections to views 
which undertake to account for zygomorphy, while ignoring 
the selective influence of insects ; lor it is inconceivable that 
any cause, such as gravitation, should operate in such a reg- 
ular way as to eflfect and maintain an adjustment to certam 
kinds of visitors. Suppose an insect lights on the stamens 
and styles of an horizontal flower, how can gravitation have 
more power to facilitate fertilization by turning these organs 

*TbU Abortion U attribated to uatural selection by MUUer (FertilUation of Flowers^ 
434) and Lubbock (Brit. Wild Floweni in Relation to Insectn, 136). 
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up at the tips than to prevent it by turning them down? If 
it bends the 8t)'les in different directions fertilization will be 
more likely to occur in those flowers whose styles turn up. 
In this way the selective influence of insects will determine 
that only those flowers will be preserved whose styles are 
aflfected in a certain way by gravitation, so that the influence 
of gravitation will be subservient to the selective influence of 
insects. If, however, the action of the clinostat destroys the 
curvature of the styles, this character is said by Vochtmg to 
be due to gravitation. If it fails to destroy other characters 
these are referred to an internal cause. 

It seems to me that the principle of selection is the strength 
of the philosophy which undertakes to account for the origin 
of adaptations. There can be no doubt that diflferent causes 
suggested by authors have operated to produce modifications 
in lateral flowers, but, as already observed, it is inconceiv- 
able that any of these causes should have had any influence 
in the absence of insects. On the other hand, insects can 
not be supposed to have produced variations, but, by deter- 
mining that variations of a csrtain kind are advantageous, 
they are the cause of those modifications becoming perma- 
nent characters of the flowers, so that, after all, Ihey may be 
considered to be the cause of the adaptations. 

In a paper entitled " From Buttercups to Monk's-hood, "^'^ 
Grant Allen follows a regular flower, like Ranunculus, 
through its transformations mto an irregular form, like Aco- 
nitum. He says : ** The secret of the monk's-hood depends, 
in the first place, upon the fact that the flowers are clustered 
into a spike instead of growing in a solitary isolation at the 
end of the stem, as in the common buttercups. Now, Mr. 
Herbert Spencer has pointed out that solitary terminal 
flowers are always radially symmetrical, and never one-sided, 
because the conditions are the same all around, and the visit- 
ing insects can light upon them equally from every side. 
But flowers which grow sideways from a spike are verj' apt 
to become bilaterally symmetrical ; indeed, whenever they 
are not so one can always give an easy explanation of their 
deviation from the rule." * * "As each bee would nec- 
essarily light on the middle or lower portion of the flower, 
he would begin by extracting the honey from the two upper 
petals ; but it would be rather awkward for him to turn head 
downward and suck the nectaries of the three bottom ones. 
Hence, in course of time, especially after the flower began to 

^Pop. ScL Monthly. XXIU. 65-68. reprinted from Knowledge. 
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acquire its present shape, the two top petals became special- 
ized as nectaries, while the three lower ones gradually atro- 
phied, since the colored sepals had practically usurped their 
attractive function." The views thus stated are not so fanci- 
ful as they may seem, as it is proposed to show in this paper. 
Instead of saymg that the bee would '* light on the middle or 
lower portion of the flower," I should say that he would light 
on the middle^ and this will account for the fact that the nec- 
taries are on the upper side. In those flowers in which the 
bee originally lighted on the lower part, the nectary is re- 
tained on the lower side and the upper nectaries abort. 

Starting with the turning of a regular flower to an hori- 
zontal position, what conditions make certain modifications 
f)ossible or advantageous? In the first place, an erect, regu- 
ar flower attracts insects equally from all sides, and oners 
the expanded petals as a landing to a bee approaching from 
any direction. The nectaries are as conveniently reached 
from one side as from another. The dehiscent anthers are 
arranged so as to apply pollen to a bee sucking any of the 
nectaries. Or the nectaries and anthers are both set in the 
way of a bee lighting on any side. The stigmas are as likely 
to touch the insect coming from one side as from another." 
Whatever have been the causes of certain flowers assuming 
a more or less horizontal position, the principal advantage 
seems to have been a restriction of the visitors to the most 
diligent bees. Most of the flowers adapted to wasps, flies 
and butterflies, or to miscellaneous visitors, are erect and 
regular. The change to a lateral position has had the efl^ect 
of excluding miscellaneous visitors, and has given bees the 
advantage, since they cling to the flowers more readilv. 

If small, closely crowded flowers become horizontal they 
may be subject to all of the conditions which are supposed to 
have produced irregular flowers ; but they lack the selective 
influence of insects, and the importance of insect agencv is 
shown from the fact that such flowers remain regular, in- 
sects have the same relation to small, crowded, ateral flowers 
that they have to such flowers in flat-topped inflorescences, 
/. e*., they fertilize them by brushing over them, even pollin- 
ating many which they do not suck. They visit the inflor- 
escence, but do not visit the single flowers in such a way as 
to have anv particular relation to them. No one would sup- 
pose that the florets of Composita? would become irregular by 

i> See K. F. Jonlan, DleStelluiiR der HonigbebUlter und der Befruchtungnrerkxenire 
iD den Blumen, IK^e, M, 1). 
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becoming horizontal. The first condition, therefore, which 
is supposed to give rise to zygomorphy is that the flower 
must be large enough to oflfer some part of it as a landing to 
the insect. 

If one wished to understand the most important characters 
of zygomorphic flowers he might ask this question : How did 
some flowers come to be sternotribe with nectaries on the 
upper side, and others nototribe with nectaries on the lower 
side? These peculiarities seem to have depended on what 

Fart of the flower originally offered a landing to the insect, 
nsects seem to prefer the stamens and styles as a lighting 
place, and to have used them as such in all cases except those 
in which these parts were concealed in a tube. This may be 
because these organs were most horizontal, or came in the 
way of the lower petals, and because the pollen which they 
bear is often the object of the visit. 

According as the original characters of the flowers are 
supposed to tavor the development of sternotribe or nototribe 
z>'gomorphy, we will consider flowers in two divisions: i. 
I^oTypetalous (including monocotyledons), shallow gamope- 
talous and deep gamopetalous flowers with exserted stamens 
and styles. 2. Deep gamopetalous flowers with included 
-organs. 

Carlinville^ Ills. 



Notes OH straetares adapted to cross-feililizatioD. 

AUG. F. FOERSTE. 
(WITH PLATE \1II.) 

Silene Pennsylvanica is proterandrous ; the shorter sta- 
mens alternating with the petals maturing first, then the 
longer stamens. After the anthers are eftete the styles sep- 
arate, become hairy along one side and are ready for pollen. 
The cup beneath the ovary formed by the top of the an- 
thophore forms a nectary, from which the honey may flow 
at times into the calyx tube below ; owing to the length of 
this tube the flower would seem more adapted to fertilization 
by butterflies, but bees were most frequently observed. The 
crimson corolla turns bluish purple at the crown teeth as soon 
as the styles become efl'ete, a sign for insect visits to cease. 

Silene regia has scarlet flowers ; the change of color in 
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the crown is far less marked. The stamens are all inclined 
to one side, the other side giving easy access to the nectary. 
The tips of the styles turn around into a loose coil, leaving 
the stigmatic portion on the outside of the coil directed slightly 
upwards, as though to insure more ready contact with the 
same on the part of visiting insects. 

Sabbatia angularis secures the same effect by a moder- 
ate twisting of the stigma lobes, which causes the stigmatic 
surface to form a spiral about the lobes. In the stamens, also, 
the anthers, erect at first, become coiled at maturity, the coil- 
ing keeping pace with the dehiscence, which begins at the top» 
the top of the coil always keeping a fresh surface of the pol- 
len exposed. 

Psoralea Onobrychis has blue-purple flowers, with a green- 
ish tinge on the center of the standard ; length 4 or 5 mm. ; 
visited by smaller-sized bees. The petals of the keel are not 
joined to one another, but are attached to the wings, being 
depressed with the same when bearing the weight of visiting 
insect, and at such times leaving the stamens and style ex- 
posed above the keel. Upon the pressure being released, 
the keel again springs up into its place. 

Desmodium canescens has purplish-lilac flowers, with two 
whitish spots at the base of the standard, surrounded by a 
ring of dark purple, and serving as a guide to the opening* 
of the flower beneath. The fact that the tenth stamen is 
free is a friori evidence of the existence of honey. The 
two petals composing the keel are each notched toward their 
base in such a manner as to leave a short projection on the 
outer side of the same. These projections fit into a groove 
in the lower part of the standard. When thus fitted the 
keel lies in tension, being held together around the statnens 
as long as the projections are held together in the groove of 
the standard. Wnen a bee alights on the flower it thrusts 
its sucking tube beneath the standard, and in so doing 
spreads the keel apart, frees the projections of the keel from 
the grooves in the standard, and, with a quick jerk, keel and 
attached wings fly downward, leaving stamens and stigma in 
contact with the body of the intruder. The parts do not 
return to their former position, but change rapidly to a bluisli 
tinge, indicating that the flowers are empty. 

Lcspedeza violacea has almost sessile, green, inconspicu- 
ous or minute cleistogamous flowers, chiefly in the lower ax- 
ils, which do not expand, are fertilized in the bud, and are 
the chief flowers to produce seed. Conspicuous blue-purple 
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flowers from the upper axils bear seed occasionally, and are 
adapted to cross-fertilization. The keel and wings when 
depressed generally take their former positions again as in 
Psoralea^ but often they do not, thus leaving the stamens 
and stigma exposed. The bearing of cleistogamous flowers 
has made accurate action of the keel less necessary. 

Tecoma radicans does not occur wild except within the 
range •f Trochiluis colubris, our common humming-bird. 
The frequent visits of this bird to the flowers of the trumpet 
creeper are well known, and, indeed, it seems to be the only 
visitor welcomed. The corolla is 7 or 8 cm. long, 2 cm. 
across at the throat, narrowing to 3 mm. along the lower 2 
cm. of its length. Bees crawling in find the tube too narrow 
below. None but the largest moths have probosces long 
enough, and for those that have the position of the flowers 
seems not to be favorable. The stamens are didynamous, 
both pairs lying near the roof of the corolla tube, stamens of 
the same pair uniting slightly at their tips, the anthers being 
directed downward, exposing the pollen. The style extends 
above and beyond them, the stigmas lying anterior to the 
longest stamens. The flower being synacmic, cross-fertil- 
ization is secured by the sensitiveness of the stigma lobes, 
these closing in 7 to 10 seconds in young flowers on being 
disturbed. Older flowers often require 30 or d.o seconds, 
even more, such slow action being manifestly msuflicient. 
But rapidit}' is apt then to be no longer necessar}% the pistil 
usually being already fertilized. 

Aumulus alatus has a similar arrangement of stamens 
and style, but the flowers being synacmic, the stigma lobes 
often m contact with the style, insect visits infrequent, cross- 
fertilization is not insured. The length of the tube makes 
the honey inaccessible to smaller bees. The flowers are 
violet-purple in color, with two hairy ridges on the lower lip, 
separated by a groove leading to the proper entrance. In 
albino flowers the entrance is darker, tinged with purple. 

Mimulus ringens is essentially the same. 

Scrophularia nodosa is pro terogy nous, as is well known. 
In the bud both stamens and style lie along the lower side 
of the corolla, curving upward anteriorly. On development 
the stj'le first moves forward in position, and after fertiliza- 
tion continues in the same direction until it laps over the lip 
below. The stamens then take up the same motion. This 
simplicity of motion is in marked contrast to the advancing 
and retreating motion of stamens and styles in most Labiata?. 
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Ruellia sire fens has blue-purple flowers 3 cm. long, con- 
tracted rapidly below, the lower half being so narrow as to 
shut out all insects having sucking organs less than 13 mm. 
in length. The honey is secreted from a gland at the base 
of the ovary. The didynamous stamens are scarcely ex- 
ceeded in length by the style, whose stigma is unequally 
lobed, the lower lobe being down-curved and often coming in 
contact with the upper anthers. The corolla has stripes of 
darker purple leading into the tube, serving as guide marks. 
The corolla lasts for only one day, easily falling off if dis- 
turbed. There is no structure insuring cross- fertilization. 

Pycnanihemum lanceolaium has dense clusters of small 
white flowers, spotted with purple. Although labiate, the 
effect is rather that of a four-lobed corolla ; the moderately 
didynamous stamens seem placed at the four sinuses of the 
same, and the style has a nearly central position. The sta- 
mens mature first, and may still contain pollen when the 
stigmas become receptive, although as a rule they grow 
effete at an earlier date. While the proterandry is not well 
marked, and its honey but poorly defended from general 
depredations, the plant is remarkable among our common 
Labiatse for the great variety of insect visitors, as indeed its 
open structure might suggest. The most frequent visitors 
among these are various bees, wasps, flies, and unknown 
dipterous insects. Although bees visit this plant and Scrophu- 
laria nodosa alike, I could rarely succeed during the same 
ti:ip in winning them from one plant to the other by holding 
it in their path, although there was no trouble in winning 
them over to plants of the same species. 

Monarda Jtsiulosa in the bud has stamens and style erect, 
the latter seeming the longer, but being soon overtopped by 
the stamens, which mature first. As they grow effete, the 
style ascends, surpasses the stamens in length, spreads out 
the lobes, and is ready in its turn. Bees, in visiting the flow- 
ers, come in contact with the anthers and stigmas chiefly on 
leaving the plant, rarely touching the same while gathering 
the honey. 

Brunella vulgaris has flowers whose upper lip is violet, 
and the remainder white. The anthers mature first ; later 
the stigmas open so as to stand just above and a little behind 
the anthers. The sterile tooth seems intended to keep the 
anthers forward away from the stigma ; in the lower pair, 
where this is not necessary, the size of the teeth is much 
diminished. A bee entering the corolla touches the anthers 
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first, pushing them back, and receiving fresh pollen. At the 
same time the stigma is being brought in contact with the old 
pollen as the bee presses it on its way in. So a somewhat 
similar result to that produced by different times of develop- 
ment is secured. The upper pair of anthers, at first close 
together, separate later, as if to avoid contact with the stig- 
mas. Various gradations to flowers fertilizing themselves m 
the bud occur, in some of which the corolla never opens. 

Stachys cordata in the bud has style and filaments curved 
forward beneath the lower lip. The stigmas are already 
separated, but not matured. When the flower opens the 
outer stamens stand before the inner ones, and the style lies 
behind them all. When the outer stamens have shed their 
pollen they move backward under the upper lip, and the 
inner stamens move forward to shed their pollen in turn. 
These also take their position under the upper lip, and the 
style lakes their place. The stigma lobes have now sepa- 
rated more and are mature. The stamens, as seen, take up 
their position under the upper lip when effete, and do not 
move outward as recorded in S. palustris. The stamens 
have but one motion, /. ^., backward. When the outer sta- 
mens move backward, the upper lip does so likewise, and 
this makes it appear as though the inner stamens moved for- 
ward a little. Bees fertilize the flower. 

Explanation op Plate VIIL— 1. I^oralea Onobrychis; a, 6, anterior 
and lateral view; c, a lateral view, the petals of one side being removed ; 
df a petal of the keel and one of the wings attached. 

2. Letpedeza violacea ; a, b, anterior and lateral views ; c, the androo- 
cium with the tip of the style projecting. 

3. Demnodium cane$oens ; a, 6, anterior and lateral views ; e, flower 
with the keel sprung; d, andrcecium with the style projecting. 

4. Scivphukuria nodo9a ; at 6, horizontal and vertical sections of a bud. 

5. Mifwulta aiaJttu; a, the flower; 6, a vertical section ; c, an horizon- 
tal section seen from below. 

6. SUene regia / a, 6, c, successive stages in the coiling of the styles. 

7. Monarda fiduioBOL ; a, 6, female and male states. 

8. PycnaiUhemum lanoeolaium ; a, b, male and female states ; c, lateral 
view of male state ; d, vertical section of the bud. 

9. Brunella vulgaris ; a, vertical section of bud ; b, tip of style and 
stamens enlarged. 

10. Teeoma radioaru; a, horizontal section seen from below; b, verti- 
cal section of bud. 

11. Ruellia repent; a, vertical section of flower; 6, the stigma. 
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12. Stachys cordata ; a, outer stamens mature ; b, c, d, inner stamens 
mature ; e,/, style in position, stigmas mature. 

13. BruneUa vulgaris/ a, the flower; b, tips of the style and stamens 
•enlarged. 

All figures are one-third larger than nature. 
Cambridge^ Mass, 



Description of a new fossil species of the genns Chara. 

F. H. KNOWLTON. 

Fossils that are now known to belong to the genus Chara 
•were described by Dufourny de Villers, under the name of 
Vortex, as long ago as 1785.* They were regarded by him 
as small sea-urchins. Later, in i&)7, Lamarck* described 
additional forms, under the name of Gyrogonites, which he 
regarded as minute univalve molluscs. This view obtained 
quite wide acceptance, and occurs in conchological works of 
the period,* and it was not until 18 10 that L^man* first recog- 
nized and pointed out their true nature. Since that time 
upward of tortv species have been recognized by paleobot- 
anists, mostly from European localities. The only American 
species, so far as I can learn, is the doubtful Chara {?) glom- 
erata described by Lesquereux* from the Green River group 
at Florissant, Colorado. As this species is founded upon 
leaf impressions, it lacks the precision which characterizes 
these species established upon the sporostegia or *' fruits," 
as they are universally called by paleobotanists. These fruits 
4ire not absent from American deposits, as I am informed by 
Dr. C. A. White, of the United States Geological Survey, 
who has collected or observed them at various localities in 
the western territories ; but they have generally been over- 
looked or neglected by collectors. I describe below a spe- 
cies which appears to be new. 

Chara eompressan. sp. (figs, i, 2). 

Fruit (sporostegium^ longitudinally 

much depressed, the height nearly one- 

fifth less than the width; apex obtuse pj^ ^ t^ 2, 

or even slightly depressed ; number of chaba comfbma. n. tp. 

spirals, as observed in side view, ten. 

— — ■ — - 

»Mem. I'Acad. Jun. 1785. 

•Ann. d. Mug. d'hist. nat. vol. Ix, 1807, p. 236. pi. xvll, Ar. 7. 

^Denys de Montfort. Coachylologic systematique. 

*Ann. d. Mu8. d'hl«t. nal. vol. xv, 1810, pi. 23. fig. 12. 

K^retaoeous and Tertiary Floras, 1883, p. 135. pi. xxl. fig. 12. 
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Collected by Dr. C. A. White, two miles west of Wales, 
Utah, near old coal opening. The formation from which 
this species comes is the Wasatch group, the extreme lower 
member of the Tertiary, regarded by Dr. White as the equiv- 
alent of the Bitter Creek group of Powell, and the Vermill- 
ion Creek group of King. The matrix is a dark gray shale, 
weathering nearly white. The fruits are exceedingly numer- 
ous, and, in the weathered specimens, stand out in full relief, 
as they are much harder than the matrix. 

This species bears considerable resemblance to some of 
the species described by Watelet* from the Paris basin, par- 
ticularly Chara depressa and C. oneraia. It differs from the 
former, which has only seven turns of the spiral visible in 
side view, and from the latter by its smaller size and also in 
the number of turns. 

U. S. National Museum. 



BRIEFER ARTICLES. 

Teronlca pere^iuu— It may not be safe to lay it down as a rule, but 
there is no doubt in my mind that when we find almost every flower on 
a plant fertile, that plant may be classed as a self-fertilizer. It may be 
that cross-fertilization is a benefit to the race in the long run ; the fact 
remains that where flowers are so arranged as to require external agency 
in pollination, the agents often fail to do the work, and numberless 
flowers are infertile. - It is said by those wbo believe clover requires 
croHS-fertilization that the flowers are barren in New Zealand and other 
places where the proper insect agents do not exist. 

AlmoHt all our common weeds, from this vstand-point, would be self- 
fertilizers. Rarely, indeed, does a flower fail to produce seed. When we 
examine them closely we find that they are often so arranged that self- 
pollination alone is possible. Veronica peregrina is a good illustration. 
The two stamens are alternate with the upper lobe and bend over so that 
the anthers seem deposited on the apex of the stigma. The pollen-sacs 
bun^t almost simultaneously with the expansion of the corolla. The 
stigma is in receptive condition at the same time, and becomes covered 
with own-pollen. It would be difficult to conceive of any better arrange- 
ment for securing self-fertilization, aside from cleistogamy. — Thomas 

MEtHAN. 

•Deicrip. d. pi. Fow. d. Bavin <ie Paris. Paris. 1S66. pp. .'}0-5C, pi. 15. 
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The paraffin-imbedding process in botanj.— Within a few months 
there have appeared two articles* on this suhject, and as the writer has 
heen devoting some attention to it lately it may be of interest to some of 
the readers of the Gazette to state briefly the results obtained. It was 
found convenient to combine to some extent the methods given in the 
articles referred to, as neither was found in all respects satisfactory, and 
some simplifications of the processes were made which were found 
advantageous. 

The experiments were made upon the germinating macrospores and 
the young embryos of Pilularia globulifera, and the results obtained war- 
rant a very strong recommendation of the imbedding process where the 
sectioning of very delicate tissues is necessary ; indeed, when the results 
thus obtained are compared with the imperfect and uncertain methods 
ordinarily used in such work, no one who has used both will, I think, 
hesitate as to their comparative merits. With the firmer plant tissues 
there is usually no necessity for any imbedding process, and owing to 
the time and care necessary to successfully apply this method it is not to 
be recommended in such cases. 

In regard to the best hardening agents Schonland and Moll disagree, the 
former recommending alcohol, which Moll does not consider satisfactory, 
prefering chromic acid or the mixture of chromic, osmic and acetic acids 
used by Flemming. There is no question that for many purposes 
absolute alcohol is to be preferred, owing to its convenience and the per- 
fection with which it ordinarily preserves all plant tissues. With mix- 
tures of chromic, picric or osmic acid thorough washing is necessary 
after hardening; but, as Moll rightly remarks, where cuticularized cell- 
walls are present it is extremely difficult to get the paraffin to penetrate 
such membranes, whereas it is much easier where fixing solutions con- 
taining chromic acid are employed. A practical illustration of this was 
found in the very thick-walled macrospores of Pilularia. 

After the material is thoroughly hardened, and in the case of alco- 
holic material allowed to remain for 24 hours in borax-carmine, it is 
treated as described by Schonland.* For the gradual transfer from 30 
per cent to absolute alcohol the Schultz apparatus' was found most 
serviceable. 

The following method of imbedding was found practical and simple : 
A small paper box is made by taking a strip of pretty firm paper and 
winding it tightly about an ordinary cylindrical cork, fastening the paper 
with a little gum-arabic and holding it in plac« with a pin until dry. On 
taking out the pin the paper cylinder can, of course, be slipped off the 
cork. The box is completed by cutting out a round piece of paper of 

1 Schonland, Bot. Centralblatt, No. 22, 1887. Moll, Bot. Gazette, Jan. 1888. 
2L. c, alBO Bot. Gazette, July 1887. 
sstrasburger, Bot. Prak., 11 Edit. 
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exactly the size of the cylinder and putting this into the cylinder as the 
bottom of the box. The object to be imbedded is placed horizontally 
upon the bottom and the melted paraffin poured over it, after which the 
whole is placed in a shallow, flat-bottomed vessel filled with melted 
paraffin. Thus there is no possibility of the paraffin's escaping, which 
otherwise it is almost impossible to prevent, and there is also no neces- 
sity of handling the objects after they are once in the paraffin, which, in 
the case of small objects, is a great advantage. In case the objects are dis- 
placed in pouring the paraffin over them it is a simple matter to adjust 
them, using a heated needle for this purpose. 

In order to insure thorough saturation the objects were usually left 
over night in the melted paraffin, and then, as in the articles mentioned, 
-quickly cooled to avoid the formation of bubbles. The Vessel containing 
the paper boxes may be exposed to the air for a few minutes until a thin 
film has formed over the surface of the paraffin in the latter, when these 
may be quickly lifted out and plunged into cold water. As soon as the 
paraffin is thoroug^y hard, the pasted seam in the paper cylinder may 
be loosened with the blade of a knife or scalpel, when it will be found 
that the paper separates readily from the inclosed paraffin, and on remov- 
ing the bottom of the box in the same way the result is a solid cylin- 
drical block of paraffin with the object to be cut lying horizontally close 
to the smooth lower face, so that the sectioning is easily regulated. 

Schonland* recommends paraffin with a melting point of about 
4BP C, but I found this much too soft to cut well, and prefer, as Moll 
recommends, a harder sort, melting at about 50^ G. Schonland again 
says that a temperature above 50° G. is to be avoided, but in no case have 
I found that a temperature of 50°-55^ G. was in the least degree hurtful. 

For sectioning the rocking microtome used by Schonland was em- 
ployed and found in every way satisfactory. With it it is possible to 
obtain series of sections, a very desirable thing in embryological investi- 
gations. 

Moll * describes fully the fixing processes, but my experience has been 
that it is not desirable to hasten the staining process. Hafranin was 
mainly used, and the best results were had by allowing the sections to 
remain for about twenty-four hours in a very dilute watery solution. At 
the end of this time they should be deeply stained. The sliie is then 
plunged in absolute alcohol until the excess of the color is removed, and 
when this is accomplished and most of the alcohol has been removed 
from the slide with a cloth or blotting paper, taking care of course not to 
touch the sections, a few drops of xylol is applied and allowed to remain 
until the sections look perfectly transparent, when a drop of Ganada 
balsam dissolved in xylol or chloroform may be applied and a cover-glass 
put over the preparation, which is now complete. 

*L.c »L. c. 
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The employment of soft paraffin in order to make the sections adhere, 
as described by Schonland, is quite unnecessary, as the sections adhere 
perfectly without this; indeed, it is much easier to get a good ribbon of 
sections without the soft paraffin than with it, owing to the difficulty of 
perfectly removing the surplus soft paraffin.— Douglas H. Campbell, 
Berlin, 

Rules for the Botanical Exchange Clab.—It having been decided to 
organize the American Botanical Exchange in connection with the 
national herbarium in the Department of Agriculture, the botanist of the 
department will act as director of the Exchange, and the following rules 
will be followed in its management until further notice : 

1. Persons desiring specimens are required to contribute a number 
regarded as equivalent in value to those called for. The specimens wanted 
in return may be selected when the others are sent or at any time after- 
ward. 

2. The number of the specimens returned will be at the discretion 
of the director, and will depend on the rarity and condition of those fur- 
nished. In the case of well known plants they will probably nearly 
equal the number sent. 

3. In the case of small plants, several specimens should be furnished 
under one number, as in such cases a single specimen is not a satisfactory 
representation of the species. 

4. Specimens may be called for by species or genera, or by the locality 
from which they are wanted. To save time the species may be indicated 
by the numbers which they bear in any well known American catalogue, 
the name and the edition of the catalogue being given. 

5. Specimens sent must be accurately named, and bear the date and 
locality of collecting, with the name of collector. Little value will be 
attached to specimens which are imperfect or poorly prepared. 

6. The director of the Exchange will reserve the right to indicate his 
judgment in cases where specimens seem -improperly named; but the re- 
sponsibility of the names will in other cases rest with the original sender. 

7. Well prepared specimens of all flowering plants and vascular 
cryptogams will be received, and also specimens of thallophytes, the last 
mentioned to be under the charge of the Chief of the section of Vegetable 
Pathology. Hereafter lists will be published of plants especially desired, 
or of which no more specimens are needed. 

8. An account of the specimens received from each person will be 
kept, and of those sent in return, and, also, of any other specimens which 
he desires or can supply. The Exchange will thus serve as a bureau of 
information upon this subject 

9. Conditions of membership : Any botanist may become a member 
of the Exchange Club by paying annually to the director the sum of two 
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dollars ; this money to be used in payment for postage, printing and inci- 
dental expenses. 

10. Address specimens and communications to the director of the 
Exchange. Dr. Geo. Vabey, 

WathingUmy D, C. Botaniitf Deparlment AgricuUurt, 



EDITORIAL. 

The nomenclature of vascular plants seems to be in somewhat of 
a ferment The law of priority every one recognizes, and that mile>stone 
in our progress has been passed long since. The application of the law 
is the question just now, and one that must be settled. The way of settling 
it is of far less importance than to have it settled. Fixity is what we 
mast have, and we must have it even at the expense of some of our most 
cherished prejudices. Shall the law of priority apply only to the combined 
generic and specific name, or to the specific appellation as well ? All of us 
have prejudices, backed by very good reasons as well as sentiment, in favor 
of one or the other of these views. But it will never do for us to go ahead 
in sublime indifierence of each other. To what a chaotic state would 
such a proceeding lead ? It is hardly the thing for a monographer to 
carefully study some group and publish his results in a paper in which 
relationships are the chief thing, and names of very minor importance ; 
and then for some catalogue-maker to hunt through the synonymy and 
give different names to many of the plants in a publication in which 
names are the chief things. We must work together, or justice will never 
be done to those to whom justice is due. It has occurred to us that we 
could reach some uniformity of action, if not of opinion, that would save 
American botany at least from the chaos toward which it seems drifting. 
Prejudice and sentiment, and the names of plants, are all of so much less 
importance than uniformity that they ought to be laid aside for the sake 
of any sort of an agreement Would it not be a feasible thing to have 
this subject discussed by the Botanical Club next August at Cleveland ? 
Some plan might be devised by which the opinions of all working hot- 
anista could be obtained, and upon this basis some mutual understanding 
might be reached. At any rate, a full discussion would do no harm. 



OPEN LETTERS. 



The Exchange Club. 

My attention has been called to an article of Mr. A. A. Crozier's in 
the last number of the Gazette, concerning the proi>o8ed Botanical Ex- 
change. Thit« article did not emanate from the committee. The objec- 
denable point in the article seems to be an obscure intimation that under 
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certain cirmin^tancea there might be no ieee>.^Bd that the interchange of 
Ape.^iroeDd might be ma^ie free of poetase. Th;* idea aroae from the ipet 
u^t this depart men: often frank« pa'^j^jges of pUct£ vhich are sent a« 
cootr.tj-jU'^jtia to the herr-innm. and we were di«cosnng the qne^on 
whether thi* c<^,**ild be m^uie avaiUbie for packages where ooiy a certain 
percentage of the ftpec;a-eD» were to be so appued. Bat such a plan 
wooid be open to ohy-rvf.n. and will noi be entertained- Small packages 
are rery rheaply tnjn*n.;-.-;r> thro*jgh the ma:l«. and bocanists will be 
glad toaTail themselves **i auch adr^ntage^. A set of rules for the Ex- 
change is published in this number of the Gazette. Goa Vasey. 
Depart rneni */ Agrirultu rt, W'Uft i ngt»/9i, 

^Vllat shall be dooe with our Prosaites ? 

The b<xA« give eight ^jiecies a^ belonging to the American genus 
PromrUtif, which would reet there undisturbed did not Bentham, in the 
G^iyfrn Plantarum, refer them all to SaliftbarTS Asiatic DiMpomm, The 
two genera are certainly exactly alike to all appearance, hot had beoi 
supposed to differ in the pMjeition of the OTulea, the Asiatic species having 
them pendulous from near the top of the celKand the American ascend- 
ing from near the ba^. But Bentham states that in one Himalayan 
fejjecies and in our P. traohycarpa he had found the orules attached laterally 
Bear the middle — which surety leaves very slight basis for two genera. 
Thi« is a pity, as it is an advantage to keep the groups ^part oo account 
of their difference of habitat, the generic name at ooce revealing the home 
of any ifpecies. Whether Mr. Bentham was right I am not enough of a 
botanist to decide, even if I had the specimens for an independent com- 
partiKfn of the s^iecies. Botanists in a small way like myself must be 
content under such circumstances to adopt the master's decisioQ with- 
out question. 

Taking it for granted, tnerefore. that iVY)«arf«t can no longer stand, 
the question arii^es, what authority is to be cited for the species when 
transferred to Dutpr/rumf Inasmuch as Mr. Bentham is known with cer- 
tainty and by bis own statement to have worked up the LUiaotar for the 
Oenfin /f/in/aru/zi, and there transfers the genus I¥otariet to Ditporum 
bo«liIy. without exception or question, it would naturally seem xight to 
cite him sj? the authority for the several species. Our species, then, should 
be written as they are given below in column A. But the Genem Ftankmifm 
was a joint work, and though the orders were portioned out so that some 
were re\i-ed by Mr. Bentb^m alone, and others by Dr. Hooker, yet the 
whole wa^ »o explicitly indorsed by both, and was so published under 
the names of btjth, that no part can be attributed exclusively to either. 
f'on«eqii^ntly, instf^ad of crediting the species to Bentham alone, they 
muist ^>e given to Bentham and Hooker, as in column R 

But now it is atfirnie<l that this will not do: that Bentham and Hooker 
can not l>e cited ar authority for a name which they never wrote ; that in 
al'. BeiitliamV or Hfx>ker's, or Bentham and Hookers, writings, no men- 
tion ran b** found of a 8j)ecied Diff/rum Mrri^i^i, nor of any of the others 
excepting D. trfwh yrirpntn, which al<>ne is expressly mentioned in the 
(r^ru^i ManUirum. Aa for the rest, it is a:?*erted that we do not know, and 
have no riirht to infer and sav. that if Bentham and Hooker had written 
out the lipt they would have done it as below, for they might have united 
or dropi^ed >ome of the s[)eries, or found some reason toalter the specific 
nanu't, >o Uiat we are ** making them say what they do not say," and virt- 
ually falsifying the record in citing them as authority. It is asserted that 
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this so-called ** authority '' is simply an ahhreviated citation of the place 
where the name itself is first to be found. Since, therefore, this is the 
first time, so far as I know, that these names have actually appeared in 
print, this article and its writer will for good truth's sake need to be cited, 
and the names must accordingly stand as in column C. This, certainly, 
is very gratifying to one's vanity, to know that through all time these 
names will go down with my name attached, and that by this unimpor- 
tant article I have attained to a certain small degree of cheap immortality 
in the records of science. But, after all. this eflfort at truth appears to me 
to be rather like straining at a gnat and doing the other thing. For how- 
ever much it may be insisted on that this " authority " is only an abbre* 
viated citation, I am sure that those who make the assertion must be 
conscious at heart that the doctrine is essentially a fiction, got up in recent 
times for a purpose. The name of the person which is attached to the 
name of a plant is always spoken of as the " authority " for the plant- 
name. We have no other designation for it, and for the reason that the 
word expresses exactly the idea. The name is intended to indicate the 
person upon whose authority the plant-name rests, the one who first 
made a vi$porum of Piromrtes Menzieni, for example. That is the very 
point that we wish to know ; no one cares to know who it may be that 
after the chanj^ is authorized chances to be the first to make use of the 
name. Now, m this case, I am no authority for the transfer, and am not 
the author of Dwmrum Menzieni; I am simply blindly following 
Bentham's lead, and expressing in words what he had previously said in 
fact It appears to me a worse falsification of the fact to cite " N. or M.'* 
as authority in this case than it is of the record to cite '^ Benth. <& Hook.,** 
for it is denying that they made a Disporum of I^ros<»rU$ Menzietii. As 
truly as the whole must include all its parts, and as the general also in- 
cludes the particular, so truly did they make a Disporum Menzieni of 
Brotartes Menziem when they said that Prosariet belonged in Disporum. It 
makes no difference that there mieht be already a D. Menziesii, and that 
there should not be two species of the same name in a genus, for there 
are actual cases of that very thing; nor does it make any difference what 
other questions there may be as to validity of species, correctness of no- 
menclature, or whatever else. All these questions can remain in abey- 
ance as well under DMporum as under Prosaries, the one statement holding 
good that all the known and reputed species of Prosartet, such as they are, 
are now, in the judgment of Benth. & Hook., species of Disporumf subject 
to the same criticism in that genus as in the other. 

Suppose, now, that, instead of adopting their conclusion. I were here 
combating it and refusing to accept it, but had occasion in the course of 
my article to name the species aa if under Disporum, According to this 
rule I must still be cited as authority for the species just the same. Ab- 
surdity in this matter could not easily go much further, yet this does not 
seem to me very much more absurd than the other. 

To take another example, Benth. & Hook, transferred Engelman's 
cruciferous genus DUhyraa to Biscutdla, stating, simply, that there were 
two species, but not giving their names. Dr. Watmm, in his " Index," ac- 
cepting their identification, entered the two species B. Californioaand B. 
Wislizeni,and cited honestly, as he doubtless thought," Benth. <& Hook., 
Gen, Pi." as his authority. It has been said that this if* wrong, as it makes 
Benth. & Hook, say what they do not say, and that the only absolutely 
correct thing now to do is to cite Watson as authority for the si)eoies 
(supposing that these names first appeared in the " Index," which hap- 
pens not to be the case). But this, again, is just as much a falsification 
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of the record as the other, making now Watson say what he does not say, 
and representing him as claiming authorship of the species — the very 
thing he is careful not to do. A correct citation of the " Index " would 
be " Biscutella Califomica Benth. & Hook , ex Watson, etc.," which shows 
exactly what Watson says. This, in the ordinary course of abbreviation, 
becomes " B, Ccdipmica Benth. ^ Hook.," just as we cite Nuttall as 
authorit}r for numerous species which he never published, " Nutt^' being 
a convenient abbreviation of " Nutt, ex Torr. & Gray," or " Nutt, ex DC. 
Prodr.," etc. 

This instance illustrates, also, another point, viz. : the difficulty of de- 
termining with certainty in any case who was really the first to use the 
new name. It may have first appeared in an overlooked catalogue or 
journal, or other out of the way publication, and any authority supposed 
to-day to be correctly eiven is liable to be ousted to-morrow. Not a few 
cases have occurred where a writer in the supposed application of the 
rule has innocently written his own name as authority fOr a species, to 
find a little later that some happier mortal was in advance of him. 

But to return to our new species of Disporum. They are now, ac- 
cording to rule, under the assumed authorship of *^ N. or M.," and the ab- 
surdity of perpetuating an anonymous authority of Uiis or any sort is 
evident What shall he done ? If we can not go back to *' Benth. & 
Hook.'' we must go forward, and the only alternative that occurs to me 
is to cite the " Gazette." Under the usual formula " Coult Bot Gazette," 
therefore, the names will now appear as in column D. That looks well. 
But why single out one from among the worthy editors of the Gazette 
to father these poor foundlings ? It can not be denied that they have an 
equal claim upon all three, and that '^ Arthur, Barnes & Coulter " is the 
only legitimate resource. In the necessary process of condensation this 
becomes inevitably A. B. C.,and thus the column £ is filled, and, having 
reached this conlusion, we have found at last an answer to the question 
with which we started. 



A. 




DIsporura Menziefdi, Bentb 

Disporum lanuginosum, Benth 

Disporam maculAtum, Benth 

DUporum trachycarpum. Benth 

Disporum Hookeri, Benth 

Disporum trachyaudrum. Benth 

Disporum Oreganum. Benth 

Disporum parvifolium. Benth 
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Coult. 
Coult, 
Coult. 
Benth. <& H. 
Coult. 
Coult. 
Coult. 
Coult, 



E. 



A. D. C 
A. B. O. 
A. B. C. 
Benth. A H. 
A B. C. 
A. B. C. 
A. B. C 
A B. C. 



N. OR M. 



Prom Northern Idaho.* 

From Camp Lakeside, at the south end of Lake Pend d* Oreille, Mr. 
Lei berg writes: 

•' I send by this mail a package of seventy species of mosses. They 
have been nearly all collected during the past three weeks, within a radius 
of two miles of this place, which is our winter camp. I have not yet col- 

»We "open" some private letters from Mr. John B. Leiberg, who Is prospecting in 
Northern Idaho, to give our readers some glimpsex of his botanical observations, Al- 
ChouKh almost constantly in the saddle, Mr. Leiberg finds time to collect the plants of 
the region, and haii sent In a numl>er of new species.— Eds. 
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lected at an^r great heights, as the snow lies several feet deep on the high 
peaks and ndges that surround us here. In about a month we will be 
able to cross over into the great North Fork of the Coeur d' Alene River 
basin, which lies immediately to the east of us. This basin abounds in 
high peaks, deep, dark cafions and chasms, waterfalls and cascades ~ just 
the conditions fa^t suited to produce a flourishing ^owth of mosses, and 
I expect a rich harvest in these places. While this is a difficult country 
to collect in, one has at least the satisfaction of knowing that he is on 
ground on which no one has ever before collected 

" The moss flora seems to be wonderfully well developed here. To 
date I have observed over 110 species within a radius of lour miles. I 
do not think it would be an overestimate to count upon at least 500 
species of mosses for Kootenai county. But it must be remembered that 
this county covers a large area^nearly 7,000 square miles — and that 
nearly all conditions of climate and soil in the temperate regions of 
North America are found here. Lichens and fungi also abound m these 
excessivelv damp woods. .... 

" At the northeast angle of the lake, about flfty miles from here, where 
Clark's Fork of the Columbia enters the lake, there exists a great sub- 
aqueous bank composed of the silt carried down by the river. Usually, 
during the months of August, Se{)tember and October, the water is only 
two to three feet deep over some six square miles of this bank, and here 
grow and flourish Charas as possibly in no other place in the United 
States. The greiter portion of the lake is without vegetation (except 
diatoms And desmids, which are found nearly everywhere), hs the water 
averages 1,000 feet in depth; but wherever a shallow spot exists Charas 
grow the year around, for the waters of the lake freeze only in a few 
circumscnbed localities. .... 

** For many months whenever collecting I have searched for fertile 
specimens of Neckera Menziesii, but always in vain, until I had begim 
to think that it neverfruited in this latitude Judge of my surprise and 
delight when, a few days ago, I discovered on the bare mce of a hu^e 
granite ledge a large tuft of N. Menziesii fruiting abundantlv! This 
find has stimulated my endeavors to find fruiting specimens of the other 
sterile mosses I have collected here 

" As the season advances the species of H^pnum are coming to the 
front fast There is an immense variety of this genus around here, and 
I add some every day to my collections 

" I am glad to hear that the water-lily was a new one [Castalia Leibergi, 
described in the May number of the Gazette], but the most remarkable 
circumstance is that so conspicuous a plant should have remained undis- 
covered by western botanists. It is hardly to be supposed that the 
insignificant little pond in which I found it growing is its only habitat 
In this particular pond it is very abundant, growing with Xuphar 
polysepalum and Brasenia peltata among others. ....'* 
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CURRENT LITERATURE. 



Flora of tlie Ha^wailan Islands.^ 

Insular floras are always peculiarly interesting, and few are more so 
than that of the Hawaiian Islands. Lying so far removed from all con- 
tinents, these islands present important problems to the geographical 
botanist During a residence of twenty years Dr. Hillebrand unremit- 
tingly studied the Hawaiian flora, thoroughly exploring the whole region 
and cultivating very many of its native plants. This book, embodying as 
it does the results of such protracted study, is more than a mere manual, 
for it contains most valuable notes upon the peculiarities of the flora and 
offers many suggestions as to its origin. It is a pity that the author was 
not spared to correct the proof-sheets and to develop his notes, which are 
given as mere memoranda, but the editing has evidently been very con- 
scientiously done by his son, assisted by Professor Askenasy, of Heidel- 
berg. An introduction of twenty pages gives a general account of the 
position and nature of the Hawaiian Islands, as well as the striking 
features of its flora. Then follows Mr. Bentham's " Outlines of Botany,'' 
from his British and Colonial Floras, with a good glossary. The diversity 
of conditions, and hence of the flora, of the diflerent islands is so great 
that in our limited space we can give no account of it, although it is pre- 
sented in a very clear and interesting way. Five different zones of eleva- 
tion are described, called the " lowland zone," mostly grass-covered after 
rains, with isolated clumps of trees ; the *' lower forest zone,'' with rather 
open woods, characterized by the pale green foliage of Aleurites Moluc- 
cana ; the ** middle forest zone," within the region of the clouds, and lux- 
uriant in trees and jungle, and with a great exhibition of Lobeliaceee, *^ the 
peculiar pride of the flora;" the "upper forest zone," characterized by 
stunted trees ; the " bog-flora " of the high table-land of certain islands. 
A comparison with other floras brings out the striking difference in the 
great number of varieties in all the species of the principal genera, aa 
though nature had run wild in the production of diverse forms. These 
islands seem to be the only ones of the Polynesian group which contain 
a large proportion of indigenous plants with American affinities, while 
Australian types are wanting or very scantily represented. Southern 
Asiatic tyi)e8 are few, and many of them have probably been carried over 
by the aborigines. The entire absence of gymnosperms is one of the 
notable features of the flora, as well as the low size of all the trees, none 
but the cocoa-nut palm exceeding 100 feet, the usual height of the largest 
trees being 50 or 60 feet. Nearly all the native plants are perennial and 

'Hillebrand. Dr. Wilu am. —Flora of the Hawaiian Islands: a description of their 
phanerogainH and vascular cryptogams. Annotated and published after the author's 
death tiy W. F. Hillebrand. xcvi and 673 pp., with 8 maps. avo. Heldellwrff: Carl 
Winter. Tnlveriity Bookseller, IHsh. [Williams «& Norgate, London. B. Westermann ^ Co.,. 
New York.] 
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woody. This volume describes 844 species of phanerogams, representing 
335 genera, and 155 pteridoph^'tes with 30 genera, making a total of 999 
species. It is believed that 115 of these species have been introduced since 
the discovery by Captain Cook in 1779, and 24 species by the natives in pre- 
historic times. This leaves 860 species as original inhabitants, of which 
no less than 658 are endemic, or over 75 per cent Of this 653 endemic 
species 250 belong to endemic genera. Considering dicotyledons alone, 
over 85 per cent of their species are endemic. This character is strik- 
ingly shown in Lobeliaceee, of which 58 species are known, all endemic, 
belonging to 6 genera, 5 of which are endemic. It is needless to say that 
the volume abounds in new species, and illiistrates in every page the fact 
that it deals with a long isolated flora. 

Xlie areoloflrlCAl lilstory of plants.* 

It had been known for some time that a work was being prepared 
by Sir William Dawson od th^ geological history and development of 
vegetation, and its appearance was anxiously looked forward to, in hope 
that we should at last have an American work, illustrated by American 
material, and clearly abreast of the times. The work is before us, and, 
after a thorough examination, we can not repress a general feeling of 
disappointment that it is not what was expected from one seemingly so 
well qualified, although in some particulars it is very satisfactory, and 
must be of permanent value. The opening chapter deals with the evi- 
dences of the existence of plant life in the so-called azoic formation, and 
the facts adduced are of the most convincing nature. The presence of 
the immense beds of iron ore, which, so far as now known, can only be 
deposited in the presence of decaying organic matter, is a strong pre- 
sumptive argument, as is also the presence of beds of graphite, which, 
according to Sir W. R Logan, aggregate in the Laurentian a thickness 
of more than thirty-five hundred feet The oldest unquestionable plant 
remains admitted by Dawson, from the Skiddaw rocks of Cumberlandr 
are called by him Protannularia, since he regards it as being allied to 
the carboniferous genus Annularia. These are regarded not as algse, 
but aa Rhizocarps, and with the Protostigma of Le^quereux indicate the 
presence of the RhizocarpeH3 and Lycopodiaceae in the Silurio-Cambrian. 
The supposed taxine wood first called Prototaxites by Sir William he 
now regards as probably the stem of a gigantic sea-weed, as was long 
ago pointed out by Carruthers. The problematical organisms, which 
have until lately been regarded as plants, Dawson concludes, with some 
of the European scientists, must probably represent the tracks or bur- 
rows of worms. Under this head he places the so-called genera Bilobites, 
Eusichnites,Paleophycus, Buthrotrephis,etc. In the Devonian, and par- 
ticularly in the upper portion to which the name Erian has been given, 

>Dawm)!I, 8ib J. WiLUAM.— The GtH .logical Hlhtory of IMani^. Vol. LXI, Intcrimt. S<'i. 
8erte«. IJ . New York: D. Appleton iJc Co. l^v^. 
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the vegetation became more pronounced, and we find fernB, Equisetacees, 
Sigillarieie, Lepidodendrees, etc., in comparative abundance. We can 
not, however, agree with the author that the Taxinese or yews extend 
into the Devonian, or, indeed, into the Carboniferous. The species de- 
scribed as Dadoxylon undoubtedly represents the wood of Ck>rdaite8, as 
is shown by the fact that they all possess an Artisia pith, slit-form 
bordered pores covering the entire radial walls of the tracheids. Ck>rdaite6 
is a typical paleozoic genus which is allied to the cycads on one hand 
and the conifers on the other, and the characters as established by Grand 
'Eury and Renault, who have so successfully worked up the fhiropean 
material, agree with all of Dawson's species Dadoxylon. The ArauoariU» 
ffracUis, thought to represent the leaves of a species of Dadoxylon, is prob- 
ably a species of Walchia, a Permian genus. 

Another debatable point is the relationship of the Sigillarieae. Since 
the admirable researches of Williamson on the internal structure, and 
the discovery by Zeiller of cones containing both microspores and 
macrospores, their position among the cryptogams, although possessing 
an exogenous mode of growth, seems to be clearly defined, and the pre- 
diction that it will ultimately be proved that there are two branches of 
the family, one coniferous and the other cryptogamous, is not likely to 
be fulfilled. 

In speaking of the transition from cryptogams to phsenogams Sir 
William thinks it probable that these have been Uieir lines of connection, 
one leading from the Lycopods by the Sigillarieee, another leading by 
the Cordaites, and the third leading from the Equisetums by the Gala- 
mites." After making this unequivocal admission he makes haste to 
say : '^ I do not make these remarks in a Darwinian sense, but merely to 
state what appear to be the lines of natural afiSnity, and the links want- 
ing to give unity to the system of nature." It seems almost incredible 
in this state of scientific thought that a denial of the doctrine of evo' 
lution, especially in a work on the development of vegetation, should be 
deemed expedient 

The remaining chapters of the work are devoted to Mesoxoic and 
Tertiary vegetation, and as the deposits containing these happen not to 
be very well developed within the British provinces, the account be- 
comes in consequence meager and incomplete ; in fact, the omissions of 
the whole work ** correspond," as has been said by another reviewer, 
** with the imperfections of the geologic record in the locality studied by 
the author." 

The illustrations, about eighty in number, are, almost without ex- 
ception, from earlier published works on Canadian plant« by the author. 

Xlie Flora of Mtqnelon. 

The double island ofi* the south shore of Newfoundland known m 
Miquelon has been pretty thoroughly explored by Dr. Delamare, and the 
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results of his collecting and notes appear in collected form in this admirable 
** Flora Miquelonensis."* Dr. Delamare has been assisted in the preparaticm 
of this little work by a number of specialists, some of whose names appear 
as joint authors. The flora contains a description of the topography, 
climate and superficial geology of the isle, extended remarks on the 
relative distribution of the phanerogams, with interesting notes on 
various matters. The introduced and cultivated species are indicated, 
and also species found by de la Pylaie. Of the cryptogams, the ninety- 
four species of mosses are treated at greatest length, and the list contains 
descriptions of several new varieties and one new species, Dicranum 
MiqueUmenm Ren. et Card., and a new subspecies of Rhncomitrium 
canescens, viz.: IL Ddamarei R. <& C. Only four species are extra- 
European. Five species new to North America are included in the 
list Among Sphagnace®, out of the twenty species and sub-species 
common to Europe and North America, only four have not been found 
'in liiquelon, which shows how unusually rich the island is in the peat 
mosses. Thirty-seven species of Hepaticse, 126 of Lichens and forty-three 
of marine Algse are also listed. In general, the character of the 
phanerogamic flora is strongly American (46 per cent) and boreal, 
whereas the cryptogamic flora greatly resembles that of the mountains 
and northern parts of Europe. The island of Saint Pierre, a league 
away, which was long ago explored by de la Pylaie, receives but scant 
notice in this paper, which is an admirable contribution to geographical 

boUny. 

Onr BlatlTe Perns. ^ 

It is quite fortunate that so soon after the destruction of the remain- 
der of the second edition of this handy manual we are able to notice the 
third edition. The fact that the first edition was published no longer ago 
than 1881 is evidence enough of the value of this little book and that it 
has a place to fill. In the first edition 140 species of true ferns were 
described. This number is now augmented by nineteen, and three of 
the former species reduced to varieties. The fern allies receive the 
accession of one genus, Salvinia, and eight species, while three former 
species have been reduced in rank. The first ten chapters, that is about 
half of the book, deal with the life-history, structure and relationships of 
the pteridophytes. The latter half is occupied with condensed and 
accurate descriptions of the species, accompanied by well-made analytic 
keys which lead the user to within one or two species of the deter mina- 

'Dklamark, E., RBifAi'LD, F., Cardot. J.— Flora Miquelonensis: Florule <le Tile 
MiqneloD (Ameri<iav du Nonl), enumeration systOmatique A\ec notes (leacriptives de* 
PhAD^rogames, Cryptogames vaiiculaires. Mousses, SpbaiKiies. Ht'-pHii<)ues et Lichen, pp. 79, 
8to. Lyon: Anoclatlon Typograpbique, \S»H. 

*UlcDBKWOOD. LuciKic M.— Our native ferns and their allies, with synoptical de'^crip- 
Uoni of the American Pleridophyta north of Mexico. Third edition, revised, pp. xii. 1>V 
figs, 35, 12mo. New York : Henry Holt d: Co., iv^. 



lyo BOTANICAL GAZETTE. [JunC, 

tjon. This feature, for the purpoees of such a book, is especially to be 
-commended. Of much value also are the abundant references to the 
Ameiican Bourcea of information about our native pteridophyiee. The 
whole text is exceedingly BatisCoctory, aud will do very much to stimulate 
the ueer to a closer acquaintance with our ferns and to make of him an 
acute observer, or even an original investigator. The typography ii 
worthy of the text. It would have been a happy thing, however, for the 
new publisher to have improved the quality of a few of the illustrations. 

Minor Notice*. 

Mr, Woodwokth, working in Dr. Farlow's laboratory, has investi- 
gated the growing point of Fucus," using F, [urcatus first, and confirming 
his reaulle upon F. vesiculosus and F. filiformis. While Beinke and 
BoBtafineki found what they considered a group of cells, Woodworth sees 
a single initial cell, four sided, wedge-shaped, with convex sides, the 
smaller upper end being rounded and the base truncated, with its greater 
diameter at right angles to the broad surface of the frond. Woodworth 
was able to observe the relations of the cells accurately by imbedding the 
tips of the fronds in paraffin and cutting ribbon serial sections, and his 
results are confirmed by their agreement with what is known of related 
species and cryptogams in general. 

We have had many guesses, and some shrewd ones, as to whether 
our Sarraceniaa profit by their insect-catching arrangements Dr. W. F. 
Wilson has undertaken to investigate these plants thoroughly. A pre* 
liminary report* of some work deals with the morphology of the leaves 
of our common northern and southern species. Both species form small 
early leaves unlike the mature ones. Those of S. purpurea are minia- 
tures of the mature leaves of S. variolaris, and vice vena. This fact and the 
rudimentary character of its honey glands lead to the concltision that 
S. purpurea is a retrograde development from 8. variolaria. This con- 
clusion is confirmed by the htct that 8. variolaris secretes a considerable 
amount of a digestive ferment which dissolves the soft parts of insects, 
while 8. purpurea produces but a trace of it. 

Op local floras, Milwaukee county, Wisconsin, has had more than 
r share. Mr. Lapham's assiduous collecting was supplemented by 
ermanent record in various lists of the flora of Milwaukee and vicin- 
The last list by Mr. Wheeler,' curator of the Milwaukee public mu- 
1, includes 691 Phaneri^ame and vascular Crypt(^(ams, of which 667 

'oouwoRTH.W, McUk'kasu— Tbeaplcal.m.'UoI Fucui. (Conlrib. Itom Crrpt. L«b. 
ird I'nlr. Iij. pp. 9, pi. 1. Sro. Beprluwd froni Annali (if Botany. Feb.. I8SS. 
■jiaoK. W. P.— On Ihe relalloa ol B*r™cenl« purpurea lo »Briol»rli, p. I. B^ Proc. 
N'ftl.Scl. PblU., Feb. 20, tSW. 

'HKiLSB, W. U.— Floia Qf Hllwaukca Cdudit. pp. IM-I90. Kro.— EilTacl Irom Proc. 
lilt Siic. of Wiicondo. April. Itt'iS. 
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are indigenoas to the state. 124 species are, therefore, introduced, of 
which 113 come from Europe, and probably many of them directly from 
-Germany. The list is prefaced by some remarks on the topography and 
cUmate of the county. It does not seem to be founded upon preserved 
specimens, which is unfortunate. 

A PBELiMiNARY Catalogue' of the vascular plants growing within a 
hundred miles of New York City has been issued by the Torrey Botan- 
ical Club. The boundary line is quite an arbitrary one, but probably 
limits the work as well as if it was more natural. A list of ballast plants 
is also included, and presents a formidable array of foreigners who have 
landed upon our shores, the great majority of whom, it is to be hoped, 
will find no welcome. The noticeable thing ^bout the catalogue is its 
innovations in respect to specific names, for which, we are told, the sub* 
committee on nomenclature, consisting of Messrs. Britton, Stems and 
Poggenburg, ''alone are responsible.'' 



NOTES AND NEWS. 

Dr. Charles R Bessey, of the University of Nebraska, sails for 
Europe June 16 to spend the summer. 

The first part of the seventh volume of Saccardo's Sylloge Fun- 
gorum is issued, and will hereafter receive suitable notice. 

Mr. M. S. Bebb describes (with plate) Salix balsamifera in Bull, Tom, 
SoL Club (May), and gives an account of its discovery in the White 
Mountains. 

Archjeophyton Newberryanum is the name of a supposed Archsean 
plani described (with plate) by Dr. N. L. Britton in Annals N, Y, 
Acad, iv., 12a 

Recently figured North American plants in Gkurden and Fbrett are 
Soia minuiifiiia Ens. (April 25), Bymenocallis humiltB Watson (May 2), 
H, BUmeH Watson (May 16). 

Dr. H. H. Rusby, of Columbia College, has distributed a reprint of 
his interesting paper, "Coca at home and abroad," published in the 
Therapeutic OateUe for Biarch and May. 

Mr. Gboroe Mabsee has published a revision of the genus Bovista 
in Journal of Botany (May). The genus is credited with thirty-nine 
species, four of which are described as new. 

The revision of Scotch Sph»ropeidefe and Melanconiete bv Prof. 
J. W. H. Trail is brought to a close with 228 species in the Scvtti$h Natu- 
ralid for April It is a list of species and habitats with a key to the genera, 
but without descriptions of tne species. 

■PrcUmliumr CAtAlogue of Aothophvta and Pt«ridophyt« reDorted m growloK spon- 
tantotuly wlthm a buudred miles of New York City. Compilea by a committee of the 
T orrey BotAnical Clab. xrill And 90 pp., with map. New York. 188S. Price. $1. 
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An index of the habitats of the fungi in Ellis' North American Fungi, 
cent. XI to XX., has been compiled and published by W.C. Stevenson, Jr. 
It will prove a great service to users of the work. 

The Kew Bulletin for May contains information concerning 
ipecacuanha, Brazilian gum-arabic, Trinidad coffee, patchouli. Cochin 
China vine, Madagascar eoony and Shantung cabbage. 

Dr. Chas. E. Bessey has published a pamphlet entitled " Grasses and 
Forage Plants of Nebraska." It is of ^eat interest to the farmers of that 
country, and contains twenty plates of the common grasses. 

Dr. Hubert Leitgeb, well known for his classical regearches on the 
Hepaticffi, professor of botanv and director of the Botanical Institr.te at 
Graz, died on the 5th of April, in the fifty-third year of his age. 

In the Italian Journal of Botany (April 7) there are described numerous 
cases of teratology, illustrated with four plates, thus bringing, together a 
large amount of mformation for those interested in this subject 

A supplemental list of works on North American funei, by Dr. 
Farlow, has been issued as No. 81 of the bibliographical contributions of 
the library of Harvard University, being a continuation of No. 25. 

The parts comprising the Gamopetalse of Gray's Synoptical Flora 
have been collected and issued in one volume, as No. xzxi of the Smith- 
sonian Miscellaneous Collections. Corrections have been made, as far as 
could be done upon the electrotype plates. 

Directions for preparing twentv-three fungicide solutions or pow- 
ders are given in a special bulletin of the section of vegetable pathology 
of the Department of Agriculture. The value of most and the best time 
and methods for applying them remain to be tested. 

The bulletin of the Botanical Department of the State Agricultural 
College of Iowa for 1888 has been issued. It contains the account of a 
large amount of work done by Dr. B. D. Hals ted and his pupils. Almost 
every region of botany is touched upon, from bacteria to Iowa weeds. 

A NEW Peronospora, P. Lapponica, from Lapland, on Euphrasia 
officinalis, is described in the last 6otcmi$lea Notiser (p. 49). It differs from 
P. densa on the same pest by its larger and* colored conidia, and more 
closel^r resembles P. sordida. It should be looked for by collectors in 
America. 

The ** Gray Memorial Botanical Chapter " of the Agassiz Associa- 
tion has a gooa constitution and ought to be a verv successful organiza- 
tion. Its members are scattered through several states, the president 
being G. H. Hicks, of Grayling, Mich., the secretary £. L. Byington, of 
Colorado Springs, Colorado. 

Dr. C. Warnstorf, of Neuruppin, Glermany, has begun the issue of 
a collection of European Sphagnacese. The first century contains numer- 
ous new forms. The labels bear not only the usual data, but descriptions 
of the new forms, with critical remarks and drawings of the brancn and 
Htem-leaves, sections of the branch-leaves, etc. 

Dr. Julius R*)LL, of Darmstadt, accompanied by Mr. Albert Purpus, 
has undertaken a collecting tour along the line of the Northern Pacific 
Railroad. Dr. R4'>11 will give special attention to collecting mosses, and 
hopes to bring back a valuable collection. Vancouver Island is their first 
objective point, whence they will gradually work back to St Paul. 
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Spore-dissemination of Eqaisetntn.^ 

F. C. NEWCOMBE. 
(with plate IX.) 

The subject of spore-dissemination of Equisetum may 
be considered under three heads : 

I. Elongation of the axis of the spike. 

II. Structure of the sporangium-wall and its mode of 
dehiscence. 

III. Structure and action of the elaters. 

Unless otherwise stated, these notes are wholly on Ekjui- 
setum arvense preserved in alcohol. 

I. Elongation of the axis of the spike, — In the immature 
spike the peltate scales which bear the sporangia on their 
inner surfaces are closely united edge to edge, forming an 
unbroken wall ; but as the spores are nearing maturity the 
axis of the spike and the stalks of the peltate scales rapidly 
elongate, causing each scale to become separated by a con- 
siderable space from its neighbors. By careful comparison 
of cellular structure, this elongation seemed to be due to in- 
crease in length of cells. Longitudinal sections from the 
axis and scale-stalks of several spikes in which the scales 
were about to separate were made, and similar sections from 
the corresponding parts of spikes with separated scales. In 
each comparison the difference in length of cells was easily 
perceptible, the cells of the fundamental tissue in the differ- 
ent axes giving as the result of many measurements of length 
the ratio of 3 to 4. Thus, by the separation of the scales, 
resulting in the drj'ing of sporangium-wall and spores, and 
furnishing a means of escape for the spores after they have 
left the sporangium, ths first step in spore-dissemination is 
accomplished. 

II. Structure of the sporangium-wall and its mode of de- 
hiscence, — Each of the numerous scales of the spike is at- 
tached by a stalk running from the center of the scale to the 
main axis. Around the stalk and attached to the scale are 
from five to ten sporangia, arranged in a single row. A 

iContrtbatlOD from the boUnical laboratory of the Unirersitr of Michigan. 
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sporangium is shaped like the finger of a glove. The dehis- 
cence extends the whole length of the sporangium, and is 
always along the surface which is directed toward the stalk 
of the scale. 

Examined with the microscope, the sporangium- wall is 
seen to be composed of several layers of cells. The atten- 
tion is first caught by the appearance of the external layer 
of cells. These are found to have a definite arrangement, 
as indicated diagramatically in fiff . i . For convenience the 
surface of the sporangium which is nearest the stalk may be 
designated as the inner or ventral, and the opposite one as 
the outer or dorsal surface. Along the ventral surface are 
sometimes three, sometimes four, rows of cells, with their 
ong axes at right angles to the long axis of the sporangium. 
Passing outward on each side from these rows of transverse 
cells the other cells of the external layer of the wall become 
more and more oblique, till on the dorsal surface they cor- 
respond in direction with the long axis of the sporangium. 

In the three or four rows of transverse cells of the spo- 
rangium-wall, usually one row is of shorter cells than those 
composing the other rows, and the cells of this row are 
strengthened by rings. The transverse cells of the adjoin- 
ing rows are marked by both rings and spirals ; and the 
oblique and longitudinal cells are spiral, an annular cell be- 
ing very rarely found among them (fig. 4). In Equisetum 
hyemale, however, though the transverse cells are mostly 
marked with rings, the other cells, without definite arrange- 
ment, are some annular and some spiral. 

In addition to this outside layer of cells, the sporangium- 
wall contains two or three other layers of cells, not so con- 
spicuous as the annular and spiral cells just described, but 
none the less constant. The sporangium-wall has been de- 
scribed by authors as composed of a single layer of cells. In 
Equisetum arvense and hyemale this is certainly not the case. 
These inner or lining cells have probably escaped notice be- 
cause of the difficulty in detecting them by looking down upon 
or through the sporangium-wall. If sections of the sporangium 
be examined, the inner layers of cells become clearly visible. 
In working out this structure, groups of sporangia of Equi- 
setum arvense were carefully imbedded in paraffin, and 
both longitudinal and transverse sections made on the rock- 
ing microtome. On examination, the tissue was found to 
have been injured in no way by the process of imbedding. 
Fig. 5 is a portion of a longitudinal section of a sporangium 
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with a part of the pehate scale and of the stalk : a, portion 
of the scale-stalk ; b^ section of the transverse cells of the 
ventral wall of the sporangium ; c^ section of the dorsal wall 
of the sporangium ; below the sporangium is the scale in 
which the fibro-vascular bundle is seen to end. The spiral 
cells of the dorsal surface are continuous with the epidermal 
cells of the scale. Occasionally a spiral or annular cell is 
found in this epidermis. Fig. 6 is a transverse section of a 
sporangium-wall, midway between base and apex. In three 
positions — one dorsal and the other two lateral — the wall is 
strengthened not only by an increase in size of the spiral 
cells, but also by a greater number of the inner or lining 
cells. As we approach the region of the ventral transverse 
cells, the sporangium-wall becomes thinner and thinner by the 
decrease in number and size of the lining cells. Sometimes — 
as shown in fig. 6 at a — the lining cells can be seen to be con- 
tinued across the external transverse cells ; but here the in- 
ner cells are always reduced to a single very thin layer. 
Usually this layer of lining cells disappears in the ventral 
region ; for it becomes closely appressed to the transverse 
cells. From the base to the apex of the sporangium, the 
lining cells are never more than one layer thick in the region 
of dehiscence, while dorsally and laterally these cells are 
three layers thick at the base and two layers thick at the 
apex. 

Sablou' found that the length of the moist spiral cell was 
to that of the same cell when dry as 20 to 14, while the width 
is imperceptibly lessened. 

In alcoholic material the relative length of the cell when 
moist and when dr\' is, with slight variation, as 2 to i ; the 
relative width, as 4 to 3. From the arrangement of the ex- 
ternal cells of the wall, it is evident that the sporangium will 
contract in length much more along the dorsal than along 
the ventral surface. In fig. 3 the position of the line of de- 
hiscence in the moist sporangium is indicated by an un- 
broken line. From what we know concerning the arrange- 
ment of the external cells and their contraction, we should 
expect, in drjing, one edge of the wall along the line of de- 
hiscence to move to the position indicated in fig. 3 by a dot- 
ted line — this line moving, as it passes from the base, more 
and more from its original position. And this is exactly 
what happens, as shown by fig. 2, which gives the appear- 
ance of an open sporangium. 

>AniuUet de« SciftDce. 7 'Series, Tome 2. 
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The act of dehiscence of the sporangium was observed in 
six cases. The rupture begins near the apex, a little toward 
the ventral surface. The opening is at first irregular, with 
radiating lines extending between surrounding cells ; but 
soon the dehiscence takes a definite direction between two 
rows of transverse cells — this being the place where the wall 
is thinnest, and the line between adjacent rows of external 
cells straightest. The line of dehiscence in its descent to 
the base frequently passes from one side of a row of trans- 
verse cells to the other side. Near the apex especially the 
dehiscence is usually quite irregular, as shown in fig. 2. 

What is the function of the transverse cells? It can not 
be merely to pull the wall apart ; this is accomplished in a 
greater degree by the oblique and longitudinal cells. The 
transverse cells prevent the ventral wall of the sporangium 
from shortening equally with the dorsal wall — thus assisting 
in dehiscence and causing the edges of the open sporangium 
to gape widely. 

III. Structure and action of the elaters, — The external 
coat of the spore divides at maturity into four narrow, spiral 
bands — the so-called elaters — as shown in fig. 7. If the 
spore be allowed to dry, or if it be immersed in glycerine, 
the elaters will unwind as shown in fig. 8, remaining at- 
tached to the spore at one point. If in fig. 7 we call the 
positions of the expanded ends of the elaters the poles of the 
spore, then the elaters are attached to the spore at the equa- 
tor. When the elaters are outstretched they may, as stated 
by Sachs, assume the form of a cross ; but they do not cross 
one another. Often, in straightening out, the elaters become 
detached from the spore. If one such detached elater be 
examined, there will frequently be found, about half-way 
from end to end, a very thin bit of membrane attached by 
one edge to the elater (fig. 8). This piece of membrane has 
the appearance of having been peeled oflT the surface of the 
spore. 

To account for the hygroscopic movements of the spores, 
the elaters have been described by Sablou as composed of 
two layers — an external cellulose layer, and an internal 
layer of lignine. Two layers may be demonstrated both 
mechanically and chemically. If pressure be exerted on the 
cover-glass so as to crush the spores underneath, some of the 
elaters will be found in the condition shown in fig. 10. Here 
there is an evident separation between the two layers. If* 
spores be placed in Schultze's solution or in picrocarmine. 
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the two layers of the elater are differently stained. The 
outer layer is probably cellulose and the inner lignine, as 
stated by Sablou. In Schultze^s solution the outer layer 
does not seem to give a characteristic cellulose reaction ; the 
inner layer is stained yellowish brown. In iodine solution, 
with subsequent addition of sulphuric acid, the outer layer 
of the elater shows, after an hour or two, a decidedly blue 
color. 

Perhaps the most noticeable feature of the minute struct- 
ure of the elaters is the striation of the cellulose layer, dis- 
tinguishable without the use of reagents, but made a little 
more distinct by the application of caustic potash. Every- 
thing seems to indicate that the cellulose layer is built up of 
oblique laminse, separated by much thinner plates of a sub- 
stance of different refractive power. If a\i elater lies in a 
position vertical to the view, with either its external or lat- 
eral surface toward the observer, the direction of the laminas 
is from left to right downward (figs, lo-ii). That these are 
really laminae is proved by their tendency to separate under 
pressure instead of breaking across (fig. ii). By actual 
measurement, these laminae are found to be thinner when 
dr\' than when moist. The result of such shrinking is the 
unwinding of the elaters, provided that the shrinkage is less 
in the inner layer. A cross-section of an elater gives the 
form indicated in fig. 12. 

Recapitulation : I. The first step in spore-dissemina- 
tion is the separation of the sporangia-bearing scales by the 
elongation of the axis of the spike, thus allowing free circu- 
lation of air for drj^ng spores and sporangia, and providing 
open spaces for the escape of the spores after dehiscence of 
the dry sp)orangia. 

II. The comparatively straight columns or rows of trans- 
verse cells in the ventral wall of the sporangium, together 
with the thinning out of the wall in this region, furnishes a 
line of weakness which becomes the line of dehiscence. 
Moreover, the uneoual contraction in length and width of 
the strong external layer of cells of the sporangium-wall re- 
sults in a great shortening of the dorsal wall and a slight 
shortening of the ventral wall, thus causing a wide opening 
in the ruptured sporangium for the passage of the spores. 

The hygroscopic properties of the elaters seem to be sat- 
isfactorily explained by the difference in chemical composi- 
tion of the two layers composing them. 

The function of the elaters is twofold: (i) to push the 
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spores out of the sporangia ; (2) to furnish sails for catching 
the wind by which the spores are distributed. 
Ann Arbor ^ Mich, 

Explanation of Plate ix.—Fig. 1. Sporangium of Equisetum 
arveope, X 80. This ligiire is diagrammatic ; but the cells are represented 
in true position and size; a, probable line of dehiscence ; on each side of 
this line are the transverse cells; at the left are the longitudinal cells of 
the dorsal wall ; and between transverse and longitudinal cells are the 
oblioue cells. 

Fig. 2. Sporangium of R arvense after dehiscence, X ^* 

Fig. 3. Diagram of a sporangium of K arvense, X 30. The unbroken 
median line shows the position of the line of dehiscence before rupture; 
the dotted line shows the relative amount of shortening of the dorsal and 
ventral surfaces of the dry sporangium. The dotted line would also rep- 
resent one border of the gape into the ruptured sporangium. 

Fig. 4. Portion of the wall of K arvense, to snow cells in the region 
of the line of dehiscence, X 175. Here are three rows of transverse cells 
containing rings and spirals. 

Fig. 5. Longitudinal section of the lower part of a sporaneium of 
£. arvense, with a i>ortion of the scale and scale stalk, X 125 : a, cells of the 
scale stalk; 6, section of the ventral transverse cells of the sporangium- 
whII ; c, section of the dorsal wall of the sporangium. Below the cavity 
of the sporangium is a portion of the peltate scale. 

Fig. 6. Transverse section of a sporangium of E. arvense, midway 
between base and apex, X 125 : a, probable location of the line of dehis- 
cence. 

Fig. 7. Spore of E. arvense, with the elaters beginning to unwind, X 
330. 

Fig. 8. Same with elaters outstretched, X 350. 

Fig. 9. One of the elaters of the same, showing triangular membrane 
at the plrtce of attachment, X 350. 

Fig. 10. Portion of an elater of the same, showing separation of cellu- 
li se from the inner layer, X 700. 

Fig. 11. Expanded end of an elater of E. arvense, showing a split be- 
tween the laminse, X 700. 

Fig. 12. Cross-section of an elater of the same, X 700. 



Personal reminiscences of Dr. Asa Gray/ 

C. V. RILEY. 

The greatest of America's botanists, Asa Gray, will nev- 
ertheless be remembered for many other qualities. He was 
essentially a self-made man, and rose to preeminence through 
his own good qualities of heart and head, coupled with en- 
thusiasm and perseverance. There was nothing stilted or 

iRemArks made at the Gray memorial meetiDg, held by the Biological Society uf Wash- 
ington, April 5, 1888. 



l388.] BOTANICAL GAZETTE. 1 79 

self-contained about Gray, no congealing atmosphere sur- 
rounding him. He was one of the people, and few men, in 
dying, have had more sincere mourners. 

Doing an immense deal of what Prof. Lesley has so fitly 
characterized as " dead work " in science, he yet found time 
not only to popularize his favorite study, but to deal point- 
edly with such broad and philosophic questions as grew out 
of the vast structure of fact which he so zealously helped to 
build. Where so much pure systematic work was accom- 
plished, and so much more planned, it is no easy matter (as 
some of us realize but too well) to rise above the vast detail 
and lay such a broad educational foundation as this master 
did. 

Gray took a medical course, but can not be said to have 
had a classical education ; yet no man wrote more pleasingly 
or with more grace and accuracy, and we can all indorse Sir 
Joseph Hooker's words when he says, in a late able notice, 
that '* How Plants Grow" and '* How Plants Behave" for 
charm of matter and stj'le have no equal in botanical litera- 
ture, and rival chapters in Kirby and Spence's Introduction 

to Entomology. 

It seems almost a work of supererogation to endeavor to 
convey any personal reminiscences of one who was so famil- 
iar a figure to so many of those gathered together here to do 
honor to his memory. My own personal relations with him 
can but reflect those of hundreds of Washingtonians. They 
grew out of the impulse which had been given to the subject 
of the interrelation between insects and plants some two de- 
cades since — an impulse which his own charming writings 
did so much to quicken. I shall never forget the keen inter- 
est and relish he displayed in the first paper read before the 
American Association for the Advancement of Science at 
Dubuque in 1872, on the Pollination of Yucca by Pronuba. 
Those present on that occasion will remember with what joy 
he hailed such a unique case of direct interdependence be- 
tween a plant and an animal. I have had the privilege of 
his hospitality at Cambridge, and have spent some joyful 
hours with him in travel and in camp ; but, whether around 
his own hospitable table, amid the refinement of his home 
life, or in the herbarium or the experimental gardens sur- 
rounding it ; whether amid the whirl of travel, or in the qui- 
eter enjoyment of camp life on Veta Pass, I have always 
experienced exceptional inspiration, delight and instruction 
in the communion. True to his name in color of cloth and 
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hair, his gray, spare and active form ever conveyed a sense 
of untiring energy both of mind and body. His unflagging 
industry and cheeriness, together with an undercurrent of 
humor — which could no more verge on the gross or profane 
than the dove could imitate the vulture — made him the life 
of any party, and I well remember, during the memorable 
Gray- Hooker excursion in the west, how Sir Joseph and the 
other English members of the party never ceased to marvel 
at his unceasing alertness. It was, indeed, difficult to real- 
ize Gray's age because of this activity, and at a time in life 
when men are ordinarily bowed with the weight of years — 
when the machinery gets out of order and refuses to run 
smoothly — he could outwalk and outwork most of us. His 
bright intelligence, genial disposition and charming person- 
ality, which, as Hooker remarks, gave him the entr6 to 
salons as well as to the museums of every capital, upon his 
first visit to Europe, just half a century since, continued 
through the mellowing influences of age. 

One day last October I was dining with a friend in the 
magnificent new building on the bank of the Thames of the 
National Liberal Club of Great Britain. The conversation 
naturally turned on Gladstone : " How does he act and ap- 
pear,'' I asked, ''when he is among you at the club?" 
'* Oh," my friend replied, "he so entirely throws oft' his age 
in animation that he would be one of the youngest of us if 
we gave him a chance to be ; but he sheds such an atmos- 
phere on the few occasions when he visits us, and the mem- 
bers crowd around him so eager to hear his voice and to pay 
him homage, that he never gets the chance." 

Gray had something of this same magnetism, and simi- 
larly influenced the younger generation of naturalists on all 
public occasions. In all my personal recollections of Gray, 
however, he is indelibly associated with one who must have 
wielded a most beneficent influence over him. I can not 
think of them apart. She, his boon companion, with whom 
we so sincerely condole in her widowed bereavement, was 
always and everywhere by him. I do not know how much 
or how little she quietly helped him in his botanical work ; 
but I know that no wife was ever more sympathetic with her 
husband's eflTorts, more tender, true and solicitous, than the 
sweet-faced, lovable and loving woman who is so essentially 
linked with our recollections of the man. The implicit trust 
and confidence with which he would appeal to her on all oc- 
casions, and the manner in which toward the end he would 



I 
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depend on her quicker ear and keener eye, were beautiful to 
behold. 

Few men have taken more active part in the discussions 
of the day, or acted more constantly or prominently as critic 
and reviewer. Yet, while he could be severe in private, his 
public censure or blame was tempered not only by consider- 
ation, but by the conspicuous justness and soberness of his 
views. So it came about that he retained the esteem of those 
he most often condemned. One striking illustration of this 
trait, within my knowledge, may be re^rred to. Few men 
were more often reproved by him than a whole-souled friend 
of mine who has done much for horticulture and botany, but 
has, withal (as who of us has not.^), sometimes been wrong 
both in observation and conclusion. Shortly after Darwin's 
death, a leading natural history magazine published an ex- 
tremely unjust and personal paragraph about the gentleman 
referred to, pretending to quote Darwin's opinion. Though 
he had done much to promote the monthly referred to. Gray 
was thoroughly incensed at the spirit of the paragraph, and 
never afterward had the old sympathy with the magazine. 

Transcending almost in importance even the influence of 
his botanical ana intellectual work proper, I hold to be the 
value of the lesson of his simple, stainless life. Hooker 
points out the great similarity in the lives of Gray and the 
elder De Candolle. In the purity of his character, in the 
affability of his manner, in the breadth of his mind, and the 
democratic approachability of the man, if I may so express 
it, I can not help coupling his, in thought, with that other 
great mind which but lately ceased to work, and but lately 
we met to honor. Spencer F. Baird and Asa Gray had 
much in common besides the influence which both exerted 
on natural science. 

Gray's private correspondence must have been immense. 
His hand-writing was rather on the sprawly order, indicative 
of hurry and pressure, and in this, together with the tendency 
to abbreviate and the frequent omission or malformation of 
a letter, recalls that of the illustrious Darwin. The style of 
his correspondence was pointed, clear and happy, and often 
spiced with bits of humor — in short, like the man. 

The last time I met Dr. Gray was in September of last 
year during the meeting of the British Association for the 
Advancement of Science, at Manchester. He had been in 
Europe for some time, and, as on previous visits, had been 
everywhere honored, and those Americans in attendance 
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were glad to find Kim very much the same active, cheerful 
spirit as of old. Yet in conversation and upon closer contact 
a diminution of vigor, a diminished brightness of the eye, 
and a greater tendency to lean on Mrs. Gray, were notice- 
able. He was naturally more often in section D (biology) 
than in the other sections, and frequently on the platform. 
The reading of the annual address by Prof. Alfred Newton, 
the president of the section, was an occasion of exceptional 
interest. Seated upon the platform were many eminent 
biologists from all countries, but the mention of the name of 
none' of them called forth such universal marks of sympathy 
and applause as that of ovr beloved Gray- The occasion 
was inspiring to an evolutionist because President Newton 
devoted a large portion of his address to the then unpublished 
" Life and Letters " of Darwin, the proofs of which he had 
been allowed to see in advance. Tenderly and sympathet- 
ically he dwelt on the charm and the noble character of the 
man, aside from his work, showing clearly that. 



He laid emphasis on the fact that in that year of British 
jubilee there was a fitness in the theme, because it was ex- 
actly the fiftieth anniversary of Darwin's first conception of his 
main theory, as shown by an entry in his pocket-book for the 
year 1837. He alluded most touchingly and feelingly to 
Gray's part in helping to diffuse and promulgate Darwinism, 
as clearly brought out in the " Life and Letters," and par- 
ticularly to the early correspondence with Gray, and the 
letter of September, 1857, in which was clearlv sketched the 
general outline of the theory of natural selectfon, and which 
was so important in establishing the relative claims to pri- 
ority of discovery of Darwin and Wallace. The very marked 
and fervid expression of admiration manifested by the audi- 
ence as Prof. Newton, in this part of his address, faced 
Dr. Gray, was certainly most gratifying to every American 
present ; and when at the close of the address there was a 
us call for the eminent botanist, words can not 
ler the emotion of Gray himself or of the audience, 
hlessly listened to his few words. His voice was 
lan I had ever known it. and so low, indeed, as to 
s unheard in the rear of the hall. In supplement- 
jn's feeling contribution to the memorj' of Darwin, 
of natural selection as a thing so self-evident that it 
' needed argument; that, at the same time, it had 
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little to do with the cause or causes of variation. He inti- 
mated that botanists were formulating some new concep- 
tions, but did not indicate what these might be. 

Now, I have no idea that Prof. Ward will have left any- 
thing unsaid in reference to Gray and Darwinism, for no one 
is more competent to handle the subject fully and thoroughly ; 
and if I venture, in closing, on a few thoughts which naturally 
grow out of this my last meeting with Dr. Gray, it is with a 
feeling that perhaps my able predecessor may not do full 
justice to the design side of the question. 

The opening of our civil war witnessed the beginning of 
a discussion which, in its effects on the thought and civiliza- 
tion of the future, will be as far-reaching as the contest which 
eventually led to the abolition of slavery in our land. From 
the time of the appearance of the " Origin of Species '* Gray 
fought for and Agassiz against the theory of natural selection 
and of the derivation of species from pre-existing species. 
The cause of freedom has not more completely conquered in 
the intervening time than has the cause of evolution. The 
names of Gray and Agassiz will ever stand in our history as 
typical of the opposing ideas on this question, as those of 
Grata and Davis will of the ideas that divided the North and 
South. What more striking illustration of the completeness 
of the revolution than that Gray should have succeeded to 
the place of Agassiz as one of the regents of the Smithsonian 
Institution ! 

Gray was almost alone at first in meeting the skepticism 
and opposition to Darwinism in this country, and no one who 
is not familiar with his writings can form an idea of the great 
service he rendered to sound science and true religion by the 
clear and conservative nature of his advocacy. Yet through- 
out the long-continued and good-natured correspondence 
between Gray and Darwin one most marked difference is 
observable between the two men. Darwin, in the bei^inning, 
was more of a theist than at the close of his life, and his work 
in evolution may be said to have rendered his views more 
and more materialistic. Gray, on the other hand, always 
believed that variation in its grander movements, if not in its 
details, was guided by some power to an ordered and definite 
result. He was, in fact, one of the greatest advocates of 
design, and saw in evolution only greater reason for believing 
in an intelligent cause. To use his own oft-quoted words, 
he was ** scientifically, and in his own fashion, a Darwinian ; 
philosophically a convinced theist, and religiously an ac- 
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ceptor of the creed commonly known as the Nicene as the 
exponent of the Christian faith." Everj. one in my hearing 
will understand how this expression of faith is perfectly con- 
sistent with firm belief in Darwinism and evolution. \ et the 
manner in which it can be contorted to suit bias in the op- 
posite direction is very well illustrated by the fact that in a 
recent necrological notice the editor of a French Canadian 
magazine asserts that Gray never accepted Darwinism and 
effectively opposed it. 

Some of us are so constituted, mentally, that we with 
difficulty realize in what we see most manifest in the world — 
in the misery, suffering and misfortune of individuals — with 
Pope, that 

"AU nature is but art unknown to thee; 

All chance, direction, which thou canst not see ; 
All diacord, harmony uot understood : 
All partial evil, universal good ! " 

Darwin's nose, as he tells us, very nearly lost him the 
chance of a voyage around the world on H. M. S. Beagle, 
and in discussing the question of design he asked Sir Charles 
Lj-ell whether the latter believed thai the shape of his 
(Darwin's) nose had been designed. We may well ask 
whether there is any heart behind this whirling matter in 
which brute force seems to prevail. Yet Gray so ably ex- 
pounded evolutionary teleology that his writings will win 
over many converts to his views. The inherent unity in 
nature is manifest ; all life seems to be held in one great 
bond, and the idea of God is strengthened rather than im- 
periled, because we have a satisfactory conception of His 
mode of working. The intellect demands truth, but the 
heart cries for love. Science may proclaim that "God is 
truth," hut religion ever answers " God is Jove," The mys- 
tery of iife^-of causation — is as great as ever, and none the 
less hidden because of what little light is shed for us upon the 
covering. We are profoundly in the dark regarding some 
of its .simplest ways and manifestations. There are few of 
us who have not been at times weighed down and awed with 
the sense of an undefined and indefinable presence in nature, 
" ' ' "' conceive the creative spirit as an all-per- 

trating presence ever with us and ever at 
.vay, or as some grand controlling engineer 
st created and ordained that all things shall 
lie end. there is something alluring in the 
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idea of design, and, as an article of faith, something sub- 
lime. 

In contemplating these questions I confess to have been 
profoundly influenced by Gray's writings, but also to having 
felt the want of a medium whereby design mav be conceived to 
have operated in the past and may yet be seen to operate. 
The medium must necessarily' be psychic, and, while admit- 
ting all logical causes which have been brought forward by 
evolutionists to explain variation, and fully realizing that 
natural selection only takes advantage of such variation, I 
yet believe that there is one influence at work — none the less 
potent because so subtle, and none the less real because so 

fenerally denied — which gives us a tangible theory of design, 
allude to the mental impressions — the power of the emo- 
tions — of the pregnant mother on her oflispring, in inducing 
either direct modification both psychic and physical, or the 
tendency thereto, especially under stress or where the neces- 
sity to conform to new conditions or environment is great, 
and the requirements and, as a consequence, the emotions 
are correspondingl}^ great and exceptional. As a cause of 
variation this was rejected by Darwin, and the influence is 
usually denied by medical men on physiological grounds ; 
but we are yet profoundly ignorant of some of the most im- 
portant functions of both mind and body, and if the fact of 
such influence can once be established, its bearing on evolu- 
tion as a prime cause, through impulses from within, of mod- 
ification that may be guided and directed by an all-pervading 
mind must be admitted, especiallv among higher organisms 
where mind is most developed. \Vho can safely assert that 
the fact of such influence is not or will not be established? 
I have for some time been collecting authoritative data on 
the subject, and firmly believe, from the evidence, in the 
power of mind in inducing material modification under the 
circumstances indicated, and I allude to the matter in this 
connection because I had occasion to suggest it to Dr. Gray, 
at Manchester, as a working hypothesis to explain the method 
of design as aflfecting animals, and because I was pleased to 
find him by no means unfavorably inclined to the idea. 

Beyond the wonted limit of man's age 
He lived, a type of usefulness and peace ; 
His value ffrowing, with his years increase, 
To shed a lustre on our history's page. 
Honor was his, and worth ezccllea by none ; 
And tempered seemed his being and his powers 
By all the sweetness of his loved flowers, 
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And hers who, for bo long, beside him shone, 
True-hearted, and may ntly share the wreath 
Of fame that crowns him. Health, achievement, love : 
These blessed his life, and on his soul serene 

iAs vouching their continuance after death) 
■"orever rested, like a brooding dove, 
The promise of the gentle Nazarenel 

Wmhingtortf D, C, 



Notes on North American willows. II. 



M. S. BEBB. 



(WITH PLATE X.) 



Salix phylicoides And. — A willow, known of late years as 
b\' no means rare in Alaska and on the adjacent shores of 
Eastern Siberia, was first described by Andersson in his pre- 
liminary Synopsis of North American Willows, under the 
above name, given in allusion to the manifest resemblance 
which the species bears to S. phylicifolia. Subsequently, the 
same author divided Seeman's specimens, upon which ex- 
clusively the species was founded, making of all those which 
exhibited normally developed aments a second new species, 
S. fulcrata, and retaining the original name, S. phylicoides, 
for a single gathering of a bare half-dozen specimens, all told, 
made by Seeman at '* Awatschka Bay, August, 1848." These, 
evidently taken from the same plant, present the anomaly, 
very noticeable in an arctic willow, of aments accompanying 
full-grown leaves. Prof. Andersson did not overlook the ab- 
normal character of this retarded inflorescence, and it is, 
therefore, all the more surprising that he failed to appreciate 
the significance of the fact that most of the capsules are 
empty and that the few which do contain a little pappus pro- 
duce no seeds. The diminutive size, to which an exaggerated 
importance is given in the description, is simply due to non- 
fertilization ! If proof were needed of this I might cite a 
specimen in the Gray herbarium which, along with the 
''rectangularly veined'' lanceolate-acuminate leaves of the 
Prodromus S. phylicoides, bears one imperfectly fertilized 
ament, capsules as in Seeman's Awatschka Bay plant and 
another fully fertilized ament with capsules 2-3 lines long — 
leaves and fruit of S. phylicoides, and on the same twig an 
ament of S. fulcrata ! 

The species varies much in stature and habit. On the 
southern shores of Alaska it is apparently a stout bush with 
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erect branches from a decumbent trunk. On the northern 
shore — Point Barrow, etc. — it is a small prostrate shrub, 
spreading over two or three feet, but keeping close to the 
surface of the ground. The leaves vary in outline from lan- 
ceolate to elliptic, entire or obscurely serrulate, the aments 
from oblong to narrowly cylindrical with or without bracts, 
no one of these characters being constantly associated with 
any peculiar veining of the leaves. 

The long linear-lanceolate stipules constitute a distin- 
guishing feature, and, clinging to the stems as they do for 
two or three years, often render possible the identification 
of staminate aments unaccompanied by leaves. 

Without understanding the shifting about which Seeman's 
specimens received in Andersson's hands, the student is 
likely to be mystified by the inconsistencies of the three con- 
secutive descriptions given. For instance, we have, first, in 
the Salices Boreali-Americana? ** capsulse 2-3 lineas longaj ;'' 
next in the Monographia Salicum *' capsular lineamlongas ;" 
and finally in DeCandolle's Prodromus *'capsula2semi-lineam 
longa?." From three lines to half a line and not a word to 
indicate that the phylicoides of the final description is other 
than the phylicoides of the first ! Nay, in the final descrip- 
tion reference is directly made to the original publication in 
the Sal. Bor.-Amer., while on the opposite page under S. 
fulcrata we read : "^Huc/brsam etiam fertinei S, -phylicoides^ 
Anders, SaL Bor.-Amer,'' Happily, we now know, if Prof. 
Andersson did not, that all this confusion falls within the 
limits of a single species for which S. phylicoides is the old- 
est name ; happily, too, the original description recognizes 
onl}' the normal character of the species and altogether ig- 
nores the imperfect development exhibited by a few chance 
specimens. 

Rock/or d. III, 

Explanation of Plate X.— Figs. 1-7. Seeman's plant, "N. W. 
America," type of 8. phylicoides and afterwards of 8. fulcrata, from frag- 
ments given me by 8ir Joseph D. Hooker, accompanied by tracings and 
sketches by Prof. Oliver; 1, 2, leaves; 8, capsules X6; 4, ament; 5, stip- 
ule ^3; 6,* scale XC; 7, emarginate stigmas X6. 

Figs. 8-10. Plant coll. McKay, Nu^haiak, Alaska; 8, leaves; 9, lower 
portion of a large ament u> show the leafy peduncle ; 10, 11, capules of 
o. phylicoides And. DC. Prod., abortive, from Seeman's Awatscnka Bay 
plant! 

Figs. 12-15. Coll. Harring^n, Nagai Island, 8huraagins (Herb. Gray); 
12. leafshowing "rectangular veining;" 13, capsule normally developed 
X6; 14, capsule from the same plant, abortive (like the Prodromus 8. 
phylicoides X^) ; 15, stipule X3. 
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Undescribed plants ft'om Onatemala. IV. 

JOHN DONNELL SMITH. 
(WITH PLATE XL) 

Oonzalea thyrsoidea.— Pilose : leaves except veins glabrate, 
oblong (8-9 inches), each end acuminate, shortly petioled: 
thyrsus virgate, a foot long ; flowers 3-7, pedicellate, in scat- 
tered nearly sessile cymose clusters : calyx-tube produced ; 
teeth smooth, colored, small, triangular, unequal: corolla- 
tube cylindrical, 7 lines long ; lobes nearly hall as long, of a 
darker red, farinaceous and arachnoid within, their contact 
in aestivation alternately imbricate and induplicate-valvate : 
anthers barely included : style scarcely attaining to their 
base ; divisions of stigma 4, linear : disk radiately 8-lobuled : 
ovary 4-locular. — Mountains of Pansamal^, Dept. Alta Ve- 
rapaz, alt. 3,800 feet. May, 1887. (Ex Plantis Guatemalensi- 
busTuerckheimianis,quas edidit John Donnell Smith, 1249.) 

Mikania pyramldata.— High-climbing shrub with ferruginous- 
hirsute branches, petioles and inflorescence : leaves pubescent, 
more scabrid above, ovate-lanceolate, slenderly acuminate, 
4-8 inches long, base truncate or rounded, margin with an 
angulate tooth and distant callose points, nerves from base 
in 2-3 remote pairs: panicles pyramidal, compound, densely 
flowered, 6-12 inches long ; branches brachiate, leafy-bracted 
below, the upper alternate ; heads loosely corymbose, pedi- 
cels equaling involucre ; its bracts glabrate, linear-oblong 
(2 lines), apex obtusish and pubescent, subtending bract 
shorter and lanceolate or none : corolla equaling involucre ; 
limb campanulate, exceeding slender tube, cleft to middle in 
ovate-lanceolate lobes : akenes nearly smooth, a little ex- 
ceeded by involucre and sordid-white pappus. — Forest near 
Coban, Dept. Alta Verapaz, alt. 4,300 feet. January, 1887. 
(Ex PI. cit. 1 106.) 

Zexmenia Onatemaleiisls* — Fruticose, scabrid, cano-pilose: 
leaves muricate-scabrous above, hairy beneath, tripli-nerved, 
mucronately denticulate, ovate-lanceolate, 4-6 inches long, 
spatulately narrowed to dilated connate base: peduncles 
cano-lanate, 3-5, subumbellate at apex of branches, exceeded 
by subtending leaves : heads hemispherical, 5 lines high ; 
exterior bracts of biserial involucre 5, herbaceous, a third 
longer than the 8 inferior : rays 8, bidentate, 6 lines long : 
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disk-corollas a little exceeding involucre, equaling produced 
rigid tips of lacerate chaff, limb exceeding tube, lobes cano- 
hirsute : ray-akenes obovate ; pappus-teeth confluent with 
wings, incurved-lanceolate, shortly-awned, connate, the lat- 
eral equaling corolla-tube : disk-akenes oblong-turbinate, 
subtriquetrous, costate, puncteolate ; pappus a squamellate 
cup, exaristate or occasionally i-awned. — Coban, alt. 4,300 
feet, February, 1886. (Ex PI. cit. 853.) 

Eneella pletoiocephalA.— Branches angulate, purplish, pubes- 
cent toward inflorescence : leaves alternate, scabrid above, 
pubescent beneath, penninerved, callose-denticulate, oblong- 
lanceolate, 5-6 inches long, acuminately narrowing to a chan- 
neled petiole an inch long: corymbs compound, dense, a 
little surpassing leaves ; heads long-pedicellate, 6 lines high ; 
involucre half as long, campanulate, purplish-green, pubes- 
cent, 2-3-serial, inner bracts oblong, outer smaller and thick : 
rays 5-6, oval, 2 lines long, 3-denticulate, yellow, tube equal- 
ing involucre ; disk-corollas equaling rays, exceeding con- 
cave pubescent chaft', lobes darker yellow: anthers olack, 
barely exserted : akenes spatulate, nerved, nearly smooth, 
margins ciliolate ; awns from inner side of conspicuous teeth, 
upwardlv barbellate, equaling corolla: abortive akenes oc- 
casionally triquetrous, unequally 2-3-aristate. — The anoma- 
lous inflorescence recalls several I'^erhesime ; but technically 
distinct by neutral rays. — Rocks near Coban, alt. 4,300 feet, 
February, 1887. (Ex PI. cit. 1121.) 

GoBoloboA yelotifios Schlecht., var. calyclmis. — Indument 
pilose, uniform throughout of young leaves and follicles 
dense : leaves caudate-acuminate, hairs of upper surface from 
muriculate points : calyx-lobes nearly equaling corolla, 
roundish with caudiculate barbate apex, otherwise nearly 
smooth. — In 2458 Bourgeau^ cited by Hemsl., liioL Ccnlr. 
Am,^ leaves are as in description velutinous, calyx-lobes 
smaller and not produced. — Pansamala forest, alt. 4,000 feet, 
April, 1887. (Ex PI, cit. 1124.) 

LamooroiixUi iBteferrinui (g l/emisfadon Benth.). — Leaves 
entire, lanceolate, 16-20 lines long, a fourth as broad : flow- 
ers somewhat crowded toward summit of branches : calyx 
faintly 8-nerved ; tube 2 lines long, equaling peduncle, ex- 
ceeding triangular erect bilabiately unequal teeth : corolla 
ventricose, 15-17 lines long, 4-5 lines wide at throat, cleft 
less than half way ; posterior lip reluse, rectangular: anan- 
therous stamens half as long as the fertile. — The nearly re- 
lated L, lanceolaia Benth., also collected by Mr. von Turck- 
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heim, similar in habit, differs by slender serrate leaves, more 
scattered longer-peduncled flowers, 12-costate calyx with 
long-spreading nearly equal marginate lobes, straight narrow 
more deeply cleft corolla, its posterior lip entire with pro- 
duced angles, longer sterile stamens. — Pansamal^, alt. 4,000 
feet, January, 1887. (Ex PI. cit. 1112.) 

Pitcairnla Tnerckheimii (§ Eufitcairnia Baker). — Acaules- 
cent : basal bracts lanceolate, attenuately prolonged, retrorsely 
prickly, 12-18 lines long, passing into similar unarmed basal 
leaves; those of peduncle cano-floccose beneath, linear-at- 
tenuate, erect, the lower 6-8 inches long by 4-5 lines broad : 
peduncle a foot or more long, like triangular rhachis aran- 
eose ; raceme 8-14-flowered, internodes of about an inch ; 
bracts ovate-lanceolate to ovate, 7-4 lines long, equaling 
smooth erecto-patent pedicels : sepals like bracts uncolored, 
glabrous, linear-tapering, acute, 12-14 lines long, scarcely 
I ^ lines broad: petals nearly 3 inches long, crimson, paler 
below, basal scales absent : anthers protruding : style ex- 
ceeding petals. — Rock-crevices, Santi* Rosa, Dept. Baja 
Verapaz, alt. 5,000 feet, July, 1887. (Ex PI. cit. 1298.) 

Nephrodinm Tnerckheimih Dot. Gazette, xii, 133. — Ex- 
planation of Plate XI: Fig. i. Frond reduced. Fig. 2. Por- 
tion of base of frond: nat. size. Fig. 3. Rootstock: nat. 
size. Fig. 4. Base of a lower pinna : nat. size. Fig. 5. Two 
segments of a pinna: enlarged. Fig. 6. Portion of a seg- 
ment: more enlarged. Fig. 7. Indusium : magnified. Fig. 
8. Scale from stipe : magnified. 

An apparently undescribed species from Costa Rica is 
here added. It is numbered 176 of a small collection made 
by Sefi. Juan J. Cooper, near Cartago, alt. 4,500 feet, De- 
cember, 1887. 

Zanthoxylum Costaricense.— Branches flexuose, armed with 
compressed recurved spines, glabrous, blotched with black 
exudations : petioles canaliculate, 6-9 lines long ; leaflets 3, 
terminal exceeding others, oblong (21-26 lines), apex acu- 
minate and retuse, base acute, crenulate, punctate through- 
out: panicles axillary and terminal, scaly-bracteoled, verru- 
cose ; in fruit ramified, an inch or more long, from leafless 
nodes: flowers not seen: cocules 1-2, globose, glandular- 
tuberculate, dehiscing to base, stipe and gynophore each 
about half aline long: seed globose. — A shrub 10-15 ^*^^^ 
high, known as ** Limoncillo." 

JiallimorCy Afd, 
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BRIEFER ARTICLES. 

The snbteminettii shooto of Oxalis yiolacea (with plate xti).~ 
Though one of the commonest plants in the prairie states the violet 
wood-sorrel is usually gathered so early in the season that several inter- 
esting features are not commonly represented in herbaria. While en- 
joying a few days in looking at the rich flora about Mount Carmel, 111., 
in company with Dr. Schneck, a fortnight since, I succeeded for the first 
time in getting specimens of this species, with the subterranean bulbifer- 
ous shooU that are characteristic of the section to which it belongs; and 
the subsequent collection of a fine lot of plants in the same condition 
near 8t Louis by Mr. Pammel enables me to figure the plant for the 
Gazetts. 

In the specimens collected the watery tap-root, which is repre- 
sented in occasional herbarium specimens, but is not very often collected, 
although it is a normal part of the plant from this time on, was finely 
developed, in some instances reaching a length of two inches And a di- 
ameter of over half an inch. From the withered bulb just above this 
protruded three to nine fleshy white runners one or two millimeters in 
diameter, and in some cases considerably over two inches long, remotely 
scaly below, the rather acute apex somewhat enlarged, and with crowded 
scales, the inner very thick and yellow, forming the young bulb of next 
season. The runners appear to curve downward at first, afterward bend- 
ing upward at the apex. 

References to the literature of the subject, especially with respect to 
other species, are given in my biological notes on the genus (Memoin 
BotUm Soc Nai. Hut, iv, 92). William Trelease, St. Louis, Mo. 

Explanation of Plate XIL— ^^r^i^'w Vi4jlacea L. 1. Short-styled 
plant, showing the watery tap root and bulbiferous shoots, natural size. 
2. Longitudinal section through the end of a runner, X 10. 3. Seed, 
X80. 

Dierrllla riralaris, n. sp.— Shrub two to five feet high; whole plant 
hirsutely pubescent: branchlets nearly terete: leaves subsessile, ovate or 
oblong-lanceolate, acuminate, unequally and obtusely serrulate, pale be- 
neath : flowers lemon yellow, larger than those of D. sessili folia, in three 
to six or more axillary cymes, these often floriferous: calyx-lobes lanceo- 
late-subulate, about as long as the attenuate neck of the carpel : corolla 
slightly bilabiate.— First collected in flower July 6, 188(), on the banks of 
** Lula Falls," Lookout Mountain, a few miles across the Tennessee line in 
Qeorgia. It grows close to the water's edge. I have received this spring 
from Kelsey brothers, Highlands, N. C, the genuine D. setsUifoiia BuckL, 
which now flowers in my garden ; but it is glabrous throughout, with 
smaller, more regular flowers, which are sulphur or greenish yellow. 
D. rivularis is a handsomer plant— A. Gattingeb, M. D., NaghviUe, Tenn. 



i 
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EDITORIAL. 



There are many botanists who are in no position to do conspicuous 
work, and it is perhaps fortunate for botany that this is true. It is cer- 
tain, at least, that the opportunity of doing good work in a very conspicii- 
ous way does not always reflect great credit upon the worker. At the 
same time, these botanists are desirous of doing some sort of work, and 
of not doing it at random. There is work and work in botany, and 
much of it is like moving a pile of bricks back and forth from one side 
of a field to the other ; it may be good exercise, but a dreadfully unin- 
spiring result It is like teaching a class to do nothing but name plants, 
which one of our bright botanists says is like chasing a woodchuok into 
a hole— one has nothing to show for it but the hole. All botanical work 
should mean something; should be some little contribution toward a 
better knowledge of botany. There is a very hopeful field of work that 
can be cultivated by these isolated botanists who are desirous ol doing 
something of value, especially hopeful because it is so exhaustless. Sys- 
tematic botany will never reach its highest expression until there is com- 
plete knowledge of the minute as well as the gross anatomy of all groups 
of plants. So little is our knowledge, comparatively speaking, of this 
extensive field, that no generalizations can yet be attempted, and every 
good worker with a microscope can easily become a contributor. The 
work will have to be done in this piecemeal way by very many investi- 
gators, and no one need fear that this sort of work will soon ** run out." 
Two closely allied groups of plants would form a fine subject for any one's 
investigation as to their comparative anatomy. It is hardly necessary to 
say that we do not refer to the casual comparison of a few sections, bat 
to that patient, laborious, " over-and-over " study of every tissue which 
alone will bring permanent results. This is suggested as one field of 
work among many, especially convenient to those who are fond of using 
the microscope, and possibly useful in saving them from that aimless 
frittering away of strength which is too apt to be the fate of the owner 
of a microscope. 



OPEN LETTERS. 



Michigan Forestry Commission. 

Michigan has long been prominent for the large amount of its tim- 
ber. The rapid disappearance of this by cutting and fires has caused 
some to begin to stuav the subject with reference to legislation. Instead 
of enactine laws hastily last winter, the Legislature made the State Board 
of Agriculture a forestry commission, with $1,000 at their disposal. Hon. 
G. W. Garfield and the writer are the directors of this commissicm. We 
are to make investigations and report to the Governor, with recom- 
mendations as to any needed legislation. In studying the subject it is 
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thougbl verv desirable to select three to aiz towoshipe of land, which 
Bh&ll be held as a (oreat reserve. Here nature should take poBaeasion ; 
the woody plants and herbe and the barmlese game ahould be protected. 

In the recently established experiment station of the Agricultural 
College some attention is to be given to the " jack-pine " lands, or pine 
plains, where Finus Banksiana is the leading tree. The auiborities have 
stations already started in five counties, vii.: Lake. Clare, lasco. Craw- 
ford and Grand Traverse. Here the pine plains land is to be tested with 
grasaes, other forage plants and forest trees. W. J. BsAL. 

AgriaJtutai CUUge, Uieh. 

Diseased plums. 
The accompanying drawing (half natuiHl size) represents an ab- 
normal growth of the plum (Prunus Americana), produced in conse- 
quence of the attack of a fun- 
gus. The ovar^ has been 
^ swollen into an inflated sac, 
^U T^ wiUi thick and opongy walls, 

and occasionally contains an 
elongated body, apparently the 
aborted o»uIe. The fungus 
causing tlie abnormality is 
known as Asc.omyces Pruni.or 
EnoascuB Pruni, or Taphrina 
Pruni. The reproductive bod- 
ies appear as a white powdery 
Bubelance on the oulaide of the 
rded in this country before now? 

JOBEPH P. JAUES. 



Protcrogsinous UmtMllifers. 

In the May number of the 0*hettk. p. l.'M, Prof. Treleaee has again 
started the question of protert^yny in Umbellifene. 

In 1SS7 I made a special study of the floral characters and insect 
visitors of most of the species growing in my neiKhborhood, and I may 
give the general result of my observations, although I must refer the 
reader to a forthcoming paper tor my mature views and tor the details 
on which those views rest 

In my opinion Uydrocotyle umbellala (obaerved at Orlando, Fla.), 
EulophuB Americanus, Cicula maculata, Sium ciculKfolium, Osroorhiia 
loogistylis, Pastinaca sativa and Heracleum lanatum are proterandrous. 

Sanicula Canadensis, Cryptotnnia Canadensis and Chreropbyllum 
procumbeuB are synacmic. 

Sanicula HarvlsndicA. Erigenia bulbosa, Ziiia aures, Pimpinella in- 
tegerrima and PolylKuia Nutlaltii are prolerogynous. 

CaHinvilk, III. Charles Robertson. 
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CURRENT LITERATURE. 



Tlie Kntomoplitlioreee of tlie 17. 8.^ 

Mr. Thaxter has undertaken a stud}' of the entomogenous plants of 
North America, and presents his first contrihution to the subject upon 
the group named in the title. The paper embodies not only his own ob- 
servations, but those of American and European botanists. Of the former 
just three are cited, as against twenty of the latter. After preliminary 
remarks upon the sources of material and information, and the four 
other groups of entomogenous plants, the author proceeds to a consid- 
eration of the Entomophthoreae, of which three genera are found in this 
country — Empusa, Massospora and Basidiobolus. Entomophthora and 
Triplosporium are considered as sub-genera of Empusa. The morphology 
and life history of Empusa are thoroughly treated ; the various species 
are described, and figured on exquisite lithograph plates. Twenty-six 
species are recognized, of which the following sixteen are new : E. api- 
culata, papillata, Caroliniana, lageniformis, Lampyridarura, geometralis, 
occidentalis, dipterigena, virescens, Americana, montana, echinospora, 
sepulchralis, variabilis, rhizospora and gracilis. Arthur^s Entomophthora 
Phytonomi (Box. Gaz., xi, 14) is referred to Empusa sph^erosperraa, and 
Bessey's Entom. Calopteni {Am, Nat,, xvii, 1280) to Empusa Grylli. The 
monograph is excellently done, and is worthy of the dress and com- 
pany in which it appears. Botanists can help Mr. Thaxter by sending 
material to him at New Haven, Conn. 

Contribatlons to American botany.' 

Dr. Watson finds that our 33 North American species of Vesicaria 
are entitled to generic rank, and so he cuts a Gordian knot of difficulties 
by separating them from the Old World forms under the generic name 
Lesqverella, In this way, Alyssum Lescurii of Gray s Manual becomes 
Lesquerella Lescurii, which double honor is none too much for the vet- 
eran Lesquereux to carry. Vesicaria Shortii of the Manual becomes L. 
globosa. But most of our Lesquerellas are western and southwestern, 
and the specific names under Vesicaria are, for the most part, transferred 
to the new genus. 

A revision of Draba is also given, showing 32 species, the only change 
among the eastern forms being the reduction of D. arabisans to a variety 
of D. incana. 

In addition to these revisions, 27 species new to the United States 
are described, among which is a new genus of Compositse (Eupatoriace®) 
from Florida, and described by Dr. Gray under the name HaHwngJUia. 

•Thaxtkr, Roland.— The Entomophthonu' of the United States. Memoir of the Bot- 
ton Society of Natural HiBtory, Vol. Iv, No. vi, pp. 131-'20l, pi. xiv-xxi, 4to. Boston : Pub- 
lished by the Society, April, 18^ 

«Wat80N, Sbrbno.— Contributions to American Botany, XV. From the Proc Am. 
Acad, xxiil, pp. 249-287. [Issued May 29. 1888.] 
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Among other interesting new plants are an Ivesia and a Pyrus from the 
Pacific coast, and a new Tillandsia from Florida. 

The second section of the contribution contains descriptions of new 
species of Mexican plants, chiefly of Pringle's collection in the mountains 
of Chihuahua in 1887. There are 55 species described, and among them 
a new genus of Umbelliferse, Brionoaciadium, starts out with three species, 
one of them being the Angelica Mexicana of Pringle's distribution. 

The contribution closes with descriptions of eight new plants of 
Guatemala, one of which is the type of a new genus of Acanthacee, Lou- 
teridium by name. 



NOTES AND NEWS. 

Rev. Thomas Morono sailed for Buenos Ay res about the middle of 
July. 

Prof. Dudley, of Cornell University, returns from his year abroad 
about the first of October. 

Mr. J. N. Rose, of Wabash College, has been appointed one of Dr. 
Vasey's assistants at the Department of Agriculture. 

Mr. F. V. Coville, of Cornell University, has been appointed one of 
Dr. Vasey's assistants at the Department of Agriculture. 

Dr. Douolahs H. Campbell and Dr. Winthrop E. Stone return from 
Germany in August with the honors of recent doctorates. 

Dr. W. Trelbasb is spending two months or so at the laboratory of 
Dr. Koch, in Berlin, oarrymg on special bacteriological studies. 

Mr. Erwin F. Smith will continue his investigations of ''peach 
yellows " this summer in the orchards of Maryland and Delaware. 

Prof. Susan M. Hallowell, of Wellesley College, having com- 
pleted her studies in foreign laboratories, returns to America shortly. 

On account of the change to an earlier date for the meeting of the 
A. A. A. 8.. Prof. Arthur will not return from Europe in time to attend, 
but expects to be back by the first of September. 

The summer school at Cambridge this year is largely attended. 
With such a lecturer as Dr. Goodale, and such apparatus as is to be had 
at Harvard, all surrounded by the botanic garden, it is a wonder that the 
summer school is not overcrowded. 

Rev. Dr. W. H. Dallinger has resigned the principUship of Wesley 
College, ai Sheffield, EagUnJ. and will remove to London, where he in- 
tends to Ht up a private laboratory and pursue his bacteriological and 
other studies free from interruption. 

Ah appreciative sketch (with portrait) of Dr. Asa Gray, by James 
Britten, appears in the Jimmal of Botany (June). The portrait does him 
scant justice, and it is a fortunate thing that most foreign botanists do 
not have to depend upon it for their knowledge of his personal appear- 
ance. 

Althoitgh several of our botanists are in Europe this summer, there 
are enough at home to make the Cleveland meeting a great Huecess. The 
date of meeting has been fixed a week earlier, being August 15. Botanists 
should all arrange to attend, as personal acquaintance with their fellows 
is of iBcalculable benefit 
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Thb election of Dr. Sidney H. Vines, F. R. 8., Lecturer in Botany 
at Cambridge, to succeed Prof. Balfour at 0xford, gives general satisfac- 
tion in English botanical circles, and not only secures an important ac- 
quisition to Oxford, but is a high compliment to Dr. Vines, who was 
without a competitor for the position. 

The origin of the tubercles on leguminous roots has given rise to 
much discussion, the opinion varying between their being normal 
structures or diseased structures. Dr. Farlow gives a short retumi of the 
subiect in Ocirden and Forest (May 16), calling attention to the difficulty 
of tne subject, and also stating that it can be safely said that they are not 
normal structures. 

The black spot, a disease of roses, is treated in the American Florist 
for May 1 by W, 8. Windle, a senior student of Purdue University. He 
describes and illustrates the fungus, Actinonema Rosse, which causes the 
disease, and points out that the discoloration of the leaf is due to the 
gradual filling up of the outer epidermal cells with a dark mass, deposited 
as a result of the presence of the fungus. 

The botanists will be well cared for at Cleveland. The Hollenden 
will be the headquarters of the Botanical Club. Meeting will be held 
each morning at 9 o'clock. Excursions will be made Friday afternoon 
and 8aturday, and everything that President Day or 8ecretary 8palding 
can secure for their pleasure and profit may be expected. There should 
be a liberal response in attendance and notes. 

Alqje living upon animals as parasites is a curious subject lately in- 
vestigated by Mme. A. Weber van Bosse. 8everal species are described 
belonging to the genera Triehophilus and Cyanoderma, which infest the 
hairs of sloths. The damp, shady, tropical forests which fotm the home 
of these slut^gish animals seems to be sufficient explanation, as pointed 
out by Dr. Farlow in Garden and Forest (April 25). 

MiMiCBY among plants was recently discussed by Dr. J. T. Rothrock 
before the Philadelphia Academy. He arranges mimicry under two 
heads: (1) that found between plants of distinct groups; ^2) that found 
between plants of the same family. In tlie former case tne lower type 
may be considered an anticipatory or prophetic type; in the latter it 
seems to indicate a common descent within a recent period. 

Prof. L. H. Bailey, Jr., will go abroad in August. He will visit the 
lending experiment stations and horticultural establishments, and also 
spend considerable time in studying the originals of cultivated plants 
at llie great herbaria of Kew and on the continent The Carices will in- 
cidentally come in for eome share of attention, and much valuable infor- 
mation is likely to be gathered for the better elucidation of our flora. 

Pfitzer recommends* a modification of the soap-imbedding process 
for a study of developmental processes. A mixture of equal parts of 
glycerine and 96 per cent, alcohol is saturated at 60^-70° C. witn finely 
^aved, transparent glycerine-soap. The plant parts taken from strong 
alcohol are brought into the mixture before it sets by cooling. Or they 
can be penetrat^ by allowing them to lie in a similar cold-saturated solu- 
tion of^soap. This imbedding mass keeps without change in corked 
vessels and Becomes fluid at 40^ C. The action of the alkali of the soap 
renders the sections particularly clear. 



» BiTiehte d. deut. lK>t. (ieselln. \. 1887., p. Ixv. 



Vol. XIII. No. 8.-Botanical Gazette.— Aug.. isse. 



New mosses of North America. I. 

F. RENAULD AND J. CARDOT. 

(WITH PLATES XIII-XX.) 

Dtcranella FItzgeraldl. — Cespitose, yellowish or dirty green. 
Stems 5-15 mm. long, simple or bipartite. Leaves crowded, 
subsecund, from a lanceolate base gradually narrowed into 
a long subulate canaliculate point, denticulate at the apex ; 
3-3i mm. long, ^ mm. broad ; costa broad, i width of 
leaf-base, occupying nearly all the point ; cells of the are- 
olation rectangular or subrectangular, firm, more or less 
elongated. Pericha»tial leaves from a dilated sinuate-denticu- 
late base* abruptly subulate, denticulate at the apex. Pedicel 
yellowish, 7-15 mm. long, twisted to the left, but rather to 
the right above. Capsule erect, symmetric, oblong, not con- 
stricted under the orifice, ver}' slightly plicate when dry, 
brown or yellowish; length i\ mm., diameter | mm.; lid 
convex, obliquely long rostrate ; teeth purple or orange- 
colored, densely trabeculate, striolate lengthwise, faintly 
granulose, cleft to below the middle into two very long- 
subulate legs, quite free or partly connected. Male flowers 
unknown. 

Florida: on sandy ground near Palatka {^Fitz^crald). 

This species is readily distinguished from D. neteromalla 
by the symmetric erect capsule, and the teeth of the peri- 
stome cleft to below the middle into two narrower and more 
elongated legs. It is more closely allied to D, stenocarfa 
Besch., a tropical species from Martinique and Guadaloupe 
islands, from which it differs in its more acute leaves, den- 
ticulate at apex, the capsule not constricted under the orifice, 
and the peristome less papillose. 

Sterile specimens gathered in Louisiana by Mr. A. B. 
Langlois, which we had at first referred to D. neteromalla, 
may belong to D. Fitzgeraldi. 

CftBipjlopas HeuieL — Cespitose, yellowish green. Stems 
very short, without tomentum. Leaves slightly secund, 
lanceolate-subulate and semitubulose from an oblong base, 
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the upper generally tipped with a short hyaline denticulate 
and often broken point ; 3-4 mm. long, ^ mm. broad ; basilar 
cells rectangular, 3-4 times longer than broad, those of the 
angles sometimes rather soft and yellowish, but not forming 
distinct auricles, the upper elongated, straight, linear; costa 
broad, about ^ the width of leaf-base, of 4-5 strata of cells, 
2-3 inferior of small thick-walled cells, one median of large 
thin-walled cells, and one superior of small thin-walled cells, 
this often incomplete, and then occupying only the middle 
of the costa. Male flowers small, gemmiform, placed near 
the top of the stems ; bracts ovate, concave, rather suddenly 
acuminate, thin-nerved ; antheridia rather numerous, with 
some paraphyses. Female flowers and capsule unknown. 

Kansas: Saline County, on sandy ground, where it was 
discovered by the late Josef h Henry, 

Resembles a stunted form of C* brevifilus B. S., and has 
also rather the appearance of C. brevifolius Sch. Differs 
from the first by the straight rectangular thin-walled cells of 
the areolation ; from the last by the nerve less broad, the 
leaves often hyaline at the apex and the cells elongated ; 
and from both bv the structure of the costa. 

RhAComltriiim Oreganam— Robust, in wide vellowish tufts. 
Stems prostrate and a little naked below ; branches erect, 
4-5 cm. long, simple or dichotomous, and with very few 
short branchlets. Leaves appressed when dry, erect-spread- 
ing when moist, generally more or less homomallous at the 
top of the branches, ovate, or broadly ovate-lanceolate, acu- 
minate, carinate, slightly plicate below, sometimes obtuse, 
generally acute, muticous or with a short hyaline apiculus or 1 
a more or less elongated, shortly decurrent, slightly serrulate 
hair-point ; borders revolute from the base to near the apex : 
costa percurrent, prominent on the back ; cells thick-walled, 
linear, very sinuous, the lower most elongated, the upper 2-4 
times longer than broad, slightly papillose. External peri- 
cha»tial leaves shortly piliferous, the inner muticous. of a 
more delicate texture of thin-walled and scarcely sinuous 
cells. Pedicel reddish, paler above, twisted to the left, 12- 
18 mm. long. Capsule oblong-cylindrical, brownish, 3-3^ 
mm. long, i mm. broad ; lid long-beaked; annulus large; 
teeth purple, very long, cleft to the base into two filiform, 
often unequal, nodulose and faintly papillose legs; calyptra 
conical, long-acuminate, brownish at apex, laciniate-lobulate 
at base. 

Oregon : on rocky hill-sides. ( Th. Howell.) 
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A remarkable species, intermediate between R. canescens 
and R. heterostichum, but more closely allied to the last, from 
which it differs by the aspect, the yellowish color, the robust- 
ness and thickness of the stems, the pedicel twice longer and 
the teeth much more elongated. It is at first sight distin- 
guished from all the forms of R. canescens by the percurrent 
costa, the hair not papillose, and the capsule cylindrical, not 
inflated below. Its simple or scarcely ramulose branches 
give to this species rather the facies of a Dryptodon. 

Webera camptotrachela.— Stems erect, slender, simple or 
with few branches, 5-10 mm. long. Leaves little crowded, 
erect, narrowly oblong-lanceolate, acuminate, acute, li-ii 
mm. long, i mm. broad ; borders plane or slightly revolute 
below, distantly denticulate in the upper part ; costa strong, 
percurrent ; cells of the areolation elongated, sul?hexagonal 
or rhomboidal, 6-10 times longer than broad. External per- 
ichastial leaves more elongated, long narrowed-acuminate, 
more or less revolute on the borders, serrulate, with the costa 

Generally excurrent ; 2 or 3 inner bracts, smaller and shorter, 
edicel reddish, flexuous, often geniculate at base, 20-25 mm. 
long. Capsule small, sub-horizontal or cernuous, oblong- 
subpyriform, tawny-brown, with a long attenuated curved 
collum ; lid convex, apiculate ; annulus formed of two rows 
of cells ; teeth yellowish, densely trabeculate ; segments of 
the inner peristome generally imperfect ; cilia variable in 
length. Male plant distinct. 
California. 

Very closely allied to W. annotina (of which it may be 
only a sub-species), but differing in its curved collum and 
the imperfection of the inner peristome, which is often re- 
duced to a single membrane irregularly laciniate. 

Polytrichnm Ohloense Ren. & Card. Revue Bryologique. 
1885, p. II. — Stem erect, simple or bipartite, 3-6 cm. long, a 
little tomentose below. Leaves spreading when moist, erect- 
flexuous when dry, from a sheathing base, linear-acuminate, 
cuspidate, serrate ; lamelhe about 50, each in section of a row 
of 5-7 cells, the marginal one much larger, transversely 
dilated, about twice broader than high, very slightly convex, 
often almost plane. Pericha^tial leaves longer, with a longer 
hyaline base. Pedicel 4-8 cm. long, reddish bel^w, pale 
above. Capsule erect, finally horizontal, tetragonal or pen- 
tagonal, rarely hexagonal, acute-angled, rather narrowed 
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toward the base, with a very small or indistinct hypophysis; 
length 5-7 mm., diam. 2-2I mm. ; lid conic-acuminate, red 
at margin. 

We originally described this very good species in 1885, 
in the Revue Bryologique^ upon specimens gathered in Ohio 
by Mr. Provost. Since then, Mr. H. A. Green communicated 
to us this moss as P. formosum from N. Carolina, Crowdin 
Mount, and Mr. Ch. R. Barnes from several localities of New 
Hampshire {Bailey) and Wisconsin {Lafhani), We have 
also recognized it in a specimen issued as P. formosum in 
Sulliv. et Lesq. Musci Bor, Americani no. 323, without 
locality. Besides, Mr. Barnes wrote us lately : *' I have had 
all our Polytrichums carefully studied. We found your P. 
Ohioense far commoner than P. formosum ; indeed , we have no 
specimen of P. formosum in our collections from N. America. 
We have P. Ohioense from Lafayette, Indiana ; summit of Mt. 
Mansfield, Vermont ; Dells of the Wisconsin, Milwaukee and 
Manitowoc, Wisconsin." Therefore, it is probable that our 
species is broadly scattered in the United States, where 
hitherto it has been confounded with P. formosum, from 
which it is readily distinguished by the form of the capsule, 
more or less narrowed toward the base, and with an indis- 
tinct hypophysis, and chiefly by the form of the marginal 
cells of the lamella?, a character which separates it from all 
the other species of Polytrichum. The true P. formosum 
seems to be very rare in rJorth America. We have it only 
from Miquelon Island, near Newfoundland, where it was 
gathered by Dr. Delamare. In this species, as in P. gracile, 
the capsule is rounded at base, with a distinct hypophysis, 
and the marginal cells of the lamella? are in section ovate, 
higher than broad, and of same size as the others or only a 
little larger. The P. commune is still more different bv its 
very distinct annular hypophysis and the marginal cells of 
the lamella? hollowed and semilunar in section. 

Fontlnalls Howellff. — Rigid, yellowish green. Stem 10-15 
cm. long, subligneous, flexuous, naked below, pinnate and 
partly bipinnate. Branches spreading, for the most part 
arched downward, of a plumose aspect. Stem-leaves be- 
coming gradually larger toward the top of the innovations, 
erect-appressed, broadly ovate, shortly acuminate, concave, 
subcarinate or only plicate, cucuUate or lacerate at the apex; 
upper leaves 5-7 mm. long, 2-3 mm. broad ; the lower much 
smaller. Branch-leaves very different, narrowly lanceolate. 
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concave, not carinate, long acuminate-tubulose, rigid, erect* 
spreading, 3-4 mm. long, i-ii mm. broad, in three very dis- 
tinct ranks. Cells of the areolation long linear, rather firm, 
those of the angles more or less enlarged and generally 
brownish or ferruginous. Perichastial leaves rounded- obtuse 
and lacerate at the apex. Capsule entirely concealed in the 
perichaitium, 2 mm. long, ^-f mm. broad ; lid unknown ; 
teeth about i mm. long, narrow, linear-acuminate, slightly 
papillose, often connected in pairs at the apex, with 20-25 
lamella? on the inside, not perforated on the dorsal line ; lat- 
tice-cone of the inner peristome strongly papillose, the lower 
transverse bars appendiculate. 

Oregon : on old logs in swamps (Th, Howell\ 
Already in 1881 Nir. Lesquereux communicated to us 
this plant ; but the specimen was poor and sterile. Recently 
we have received from Mr. Th. Ilowell good fertile speci- 
mens of this very tine moss, which is at first sight distin- 
i^uished from all congeners by its strikingly rigid aspect, 
the arcuate branches and the dimorphous leaves, the branch- 
leaves being narrow and tubulose in the upper part. 

Fontfoaifft flaccida. — Plant very soft, yellowish. Stems slen- 
der, naked below, 25-35 cm. long; branches subpinnately 
ramulose ; branchlets spreading, slender, distant. Leaves 
solt, distant, open, but con volute-imbricate at the top of the 
ramuli, elongated, narrowly lanceolate, plane or nearly so, 
obtuse or truncate, and slightly denticulate at the apex ; 5-7 
mm. long, \-\\ mm. broad. Cells thin-walled, the median 
very long, 10-20 times longer than broad, the upper much 
shorter; those of the angles large, lax, subrectangular or 
subhexagonal, hyaline or brownish, forming very distinct 
auricles. Flowers and capsule unknown. 

East Louisiana : in the branches and roots overflowed in 
the Bayou Bonfouca i^A. B, LangloisV 

A remarkable species, readily ctistinguished, although 
sterile, by its very soft lax-foliate stems and its long, plane 
or scarcely concave leaves. The a»stival form of F, biformis 
Sulliv., which resembles it by the structure of the leaves, is 
quite distinct by its rather rigid facics and its leaves shorter, 
more crowded, less distinctly auricled, erect and convolute- 
imbricate throughout the length of the branchlets. The /^ 
jili/ormis Sull. & Lesq. and F, disiicha Hook., which have 
also some aftinities with our species, difter much from it by 
their facies and their leaves concave, canaliculate or tubulose 
the upper part. 
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Camptotheclam Ameslas. — Widely cespitose, bright yellow- 
ish-green. Stems prostrate, creeping, radiculose, pinnately 
ramulose, 8-12 cm. long; branchlets crowded, short, equal, 
erect, a little curved, 5-10 mm. long. Stem-leaves broadly 
triangular, narrowly long-acuminate. Branch-leaves ovate- 
lanceolate, shortly acuminate, carinate, plicate, generally 
plane on one side and revolute on the other, slightly serru- 
late at the apex, i^ mm. long, i mm. broad ; costa vanishing 
in the acumen ; cells of the areolation linear, attenuated, 
10-15 times longer than broad, the upper shorter, the alar 
numerous, quadrate or subrectangular. Inner perichajtial 
leaves ecostate, narrowly lanceolate and long-acuminate, 
entire. Pedicel short, 8-12 mm. long, purple, rough, a little 
twisted to the left. Capsule narrow, long-cylindrical, sub- 
erect or subhorizontal and slightly arcuate ; lid unknown ; 
teeth orange, long acuminate-subulate, strong, densely tra- 
beculate ; segments split their whole length ; cilia long. 

California: Auburn, mixed with Hyfnum^innattfidum 
Sull. & Lesq. (Mrs, Mary E, Pulsifer Ames). 

This species is intermediate between Ilypnum Nuiiallit 
Wils. and H. pinna tifidum Sull. & Lesq., differing from the 
first by its branch-leaves not dentate at the base, the teeth of 
the peristome narrower and more narrowly acuminate- 
subulate and the cilia longer ; from the last by its narrow, 
long-cylindrical capsule ; and from both by its branch-leaves 
broader and shortly acuminate. By this last character it is 
related to H. Nevadense Lesq., but this species is distin- 
guished by the facies, the mode of growth, the erect sym- 
metric capsule, the inner perichastial leaves coarsely sinuate- 
dentate in the upper part and abruptly narrowed into a very 
long filiform point, and, finally, by the less perfect peristome, 
characters which compel us to separate this plant from the 
genus Camptothecium and to place it in Homalothecium 
XH. Nevadense Ren. & Card.). 

Stenay^ France, 

Explanation of Plates xiii-xx.— All figures enlarged 80 diame- 
ters or more are copied by means of Nachet's camera lucida : 

Plate xiil DicraneUa FitzgercMi.—a, entire plant; b b, stem leaves; 
c Ct point of same; d, areolation of the base of same ; f, perichaetial leaf; 
//, capsule ; g, lid of same ; /i, portion of the peristome. 

r LATE XIV. Campylopas HenricL — a a, leaves; 6, point of same; c^ 
areolation of the base; d a, transverse section; e, male flowers; / bract of 
same. 

Plate XV. Rhacomiirium Oreganum,—at entire plant; 6 &&, leaves; 
ccCf point of same ; dy areolation of the upper part; e^ capsule, pedicel 
and perichcetium ; /, capsule with the lid; g, portion of the peristome. 
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Plate xvi. Wtbera camptoimcheUi, — a, entire plant; h b, leaves; c, 
areolation of the middle ; d d, external pericheetial leaves ; e, inner peri- 
cbtetial leaf ; / capsule with the lid ; g g, capMsule deoperculate ; h. portion 
of the external peristome ; t, portion of the inner peristome. 

Plate xvil PJyirichum Ohioensef compared with P. formosum, P. 
gracile and P. commune.— a, transverse section of the lamellse of the leaves 
of P. Ohioense ; 6, ditto of P. formosum ; c, ditto of P. gracile ; d, ditto of 
P. commune; e e, capsule of P. Ohioense; /. capsule of P. formoeum. 

Plate xvhl Foniinalis HoweUii.^a, entire plant; b 6, upper stem- 
leaves ; c Cf branch- leaves; d, pericheetial leaf ; e, capsule ; /, portion of the 
external peristome ; g^ portion of the lattice cone. 

Plate xix. Fmtinalis Jiaccida,^a a, leaves; 6 6, point of same; c, 
areolation of an auricle ; d, areolation of the middle. 

Plate xx. Camptothecium Ametise. — a, entire plant; 6, branch- leaf ; 
c, areolation of the base of same; d, perichsetial leaves; e e, capsule with 
pedicel ; / portion of the outer and inner peristome. 



Zygomorpby and its causes. 11. 

CHARLES ROBERTSON. 

As soon as a shallow flower becomes horizontal the in- 
sect relations change, and certain modifications which would 
be corrected in vertical flowers become advantageous. While 
the flower is erect, the horizontal petals form a convenient 
landing. When the flower turns to one side, the petals be- 
come vertical, and the stamens and styles, which become 
horizontal, form the landing. The flower immediately be- 
comes stemotribe, and this shows how an apparently trivial 
variation may be of great functional importance. The pollen, 
instead of being scattered indefinitely on all sides of the in- 
sect, is now limited to the under side. It will be advantage- 
ous for the stamens and styles to bend so as to strike the 
ventral surface of the bee with more precision. 

The upper nectary? being in front of the landing, is most 
convenient, and is first to be sucked. To suck the lower 
nectaries, the bee must turn and hang under the stamens, a 
very inconvenient operation which causes delay. This view 
and, in fact, the whole theory stated in this paper was sug- 
gested by the action of a bee, Synhalonia sfcciosa Cress., ^* 
on the flowers of Geranium maculatum. 

The flowers are terminal and vertical, or nearly so, and 

insects light upon the petals. Humble-bees, which seem 

'best adapted to fertilize the flower, pull it down by tlieir 

weight so as to invert it, as observed by Prof. Macloskie. ^^ 

i*The beei mentioned in thii paper were OAmed by Mr. E. T. Crenon. 
w BoT. Gaz. IX, 157. 
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Smaller visitors do not bend the peduncles. The Synhalonia 
bent them so that the stamens and styles turned to an hori- 
zontal position. To keep her body upright, the bee took a 
position on the upper side of these, and sucked only the 
upper nectary. When she visited a few flowers which were 
bent to one side, she lighted on the stamens and sucked the 
upper nectar3\ Only once did she insert her proboscis into 
all of the nectaries, and then with difficulty, since she had to 
turn upside down and hang to the stamens. 

The very fact that a bee lighting on the stamens sucks 
the upper nectary first must have a serious influence on the 
lower ones. Since bees are often disturbed before they have 
emptied all of the nectaries, the one which is most conven- 
ient is most likely to be sucked. Darwin has observed^* that 
" when flowers having more than a single nectary are visited 
by many bees, so that the nectar is exhausted in most of them, 
the bees which afterward visit such flowers insert their pro- 
boscides only into one of the nectaries, and if they find this 
exhausted they instantly pass to another flower.'* Now, 
suppose a bee neglects the lower nectaries from being dis- 
turbed, or, like the Synhalonia, because it objects to revers- 
ing, the next bee trying the upper nectary and finding it 
empty will come to the erroneous conclusion that the lower 
also are empty, and may neglect them on that account. 

The first change toward zygomorphy is for the stamens 
and styles to turn down at the bases and up at the tips, so as 
to strike the ventral surface of the bee more eflectually, and 
this is an additional cause of the abortion of the lower nec- 
taries, by rendering them less accessible. 

Hibiscus lasiocarpus^ ^ is a good example of a flower in the 
first stage of irregularity. When the flower is open, insects 
light on the base of the staminal column. The free ends of 
the filaments are directed from the upper and lateral portions 
of the column, so as to dust the ventral surface of the bee 
which lights upon them. The styles are bent upward, hold- 
ing the five capitate stigmas in such a position that bees 
strike them before they land. After sucking, the bees crawl 
out over the filaments and upon the lower petals, leaving the 
flower without again touching the stigmas. 

Most of the flowers are as in fig. i, one nectary (3) is 

"OrchId«,42. 

15 The flower Is adapted to l«rger beos, ApIdnB, of which 1 have found the followtng: 
BombuM Beparattu Cress, (f), B. Pennttylvanicu* De Goer. (n). Apaihut datu* Fabr. (m), 
Mfli$90desbimaculata St. Farg. (m), Emphor bombiformis Crefm. (mf), Megachile brevis 8tLy (m). 
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uppermost, and the column is bent down, so as to come be- 
tween I and 5. 





Kig. 1. 

Emphor bombiformis is by far the most abundant visitor. 
Indeed, in two seasons* collecting of insects on flowers, I 
have failed to find this bee except on this plant. The female 
visits the flower for honey and pollen, her loose scopa being 
well adapted to hold the large grains. The male comes for 
honey and in search of the female. In sucking, this bee 
generally begins with 4 and turns to the left, often missing 5, 
but sometimes reversing, so as to empty all. Of 27 individ- 
uals, onl}^ 10 sucked 5 nectaries, 17 missing one or more. 
The 27 sucked 113 out of a possible 135 and missed 22. 

Bombus Pennsvlvanicus, which is next in abundance to the 
Emphor, generally begins with 2 and sucks to the right, 
rarely reversing, so that it usually misses i. It often misses 
5, also, especially when this nectary is under the column, as 
in fig. 2. Of 56 individuals, only six sucked 5 nectaries, 50 
missing one or more. The 56 suckeJ 195 out of a possible 
280 and missed 85. 

Compared with Emphor bombiformis, Bombus Pennsvl- 
vanicus misses the lesser nectaries more frequently. The 
Emphor, therefore, has more influence in preserving the reg- 
ularity of the flower. Now, if this bee becomes less frequent 
on account of competition with the more diligent humble-bee, 
or from any other cause, the irregularity of the Hibiscus will 
be hastened. 

The lower nectaries, being commonly neglected, are 
most likely to contain nectar ; yet, if a bee finds no nectar in 
the first or second of the upper ones, it leaves the flower as 
if inferring that the lower are empty. 

As stated above, Bombus Pennsylvanicus does not turn 
back, but sometimes sucks the fifth nectarj' (no. i in fig. i) 
by squeezing under the column. This causes considerable 
delay, which is a disadvantage both to bee and flower. We 
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can see, therefore, how an abortion of the lower nectaries 
would be advantageous. 

In the insect relations of this flower we find the conditions 
which have given rise to more complicated forms, and which 
may still further modify the Hibiscus. 

When a flower with a single central nectary becomes hor- 
izontal, its new position makes access to the nectar}*^ useless, 
except on the upper side, and this makes possible different 
modifications of the lower parts, which make the nectar in- 
accessible except above. In many Papilionaceas, for exam- 
ple, nine lower stamens are united, leaving a way to the 
nectar only on the upper side. 

When the flower turns to an horizontal position, the eflfect 
on the petals is to deprive them of their function as a landing, 
and this makes possible many specializations for other pur- 
poses. 

The upper petals remain expanded, so as not to come in 
the way of an insect lighting on the stamens and styles. 
Since an insect about to alight approaches the flower from 
above and in front, the upper petals are more conspicuous 
than the lower, which are hidden by the reproductive or- 
gans. The upper petals, therefore, retain their attractive 
function, while the lower lose this oflice, also, as well as that 
of a landing, so that the advertisement is retained on the 
upper side of the flower. In Papilionaceae the upper petal is 
much enlarged, forming the vexillum. Irregular flowers ol 
shallow origin, in general, have the upper petals larger and 
brighter colored. 

Since the lower petals are deprived of their function both 
as organs of attraction and as a place of landing, and since 
access to the nectaries is no longer important on the lower 
side, these petals are free to assume any position and undergo 
any amount of modification which will fit them for a new 
function. In Gaura^® they have turned so as to help the up- 
per petals in attracting visitors. Often they become less 
expanded, aiding the stamens and styles as part of the land- 
ing. In Papilionacea? two lower petals are united, forming 
a aghting-place for insects, increasing the attractiveness of 
the flower, protecting the stamens from rain and from pollen- 
eating intruders, and enabling them to strike the visitor with 
more precision ^ '. 

>* For illustration of Oaura Liiidhelmeri. see Wild Flowers of Am., pi. xxtn. 

17 While mo«t Paplllonacere are stemotribe, and all were no doubt originally io. In 
Phaseolun the keel guideit the stamens ai^aiiiftt tht> insect's side, making the flower pleuro- 
trlbe. In Apios the tip of the keel is fixed to the summit of the banner, and when dii* 
lodged must strike the Insect's back, making the flower nototribe. 
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If the above observations indicate the conditions which 
have given rise to sternotribe flowers, irregular polypetalous 
flowers would be expected to be sternotrioe, and this is the 
rule with them, as far as I know. Examples are ; Delphin- 
ium, Aconitum (Ranunculaceas), Hibiscus lasiocarpus (Mal- 
vaceae), Pelargonium (Geraniacea^), -^sculus (Sapindaceas), 
Polygala (Polygalaceai), Papilionaceae, Gaura (Onagracete), 
Rhexia (Melastomaceic), Cuphea viscosissima (Lythracea?). 
Also, Hemerocallis, Pontederia, etc., among Afonocotyle- 
dons. 

Some of these flowers show no indications of the condi- 
tions which are supposed to have produced them. Thus, 
TrifoHum pratense is no longer shallow, but is deep and tubu- 
lar, the insect no longer lighting on the flower, but on the 
head, and the pollen is dusted on the under side of the bee's 
head or proboscis. My theory only requires what would be 
supposed from its afliinities, viz., that the flowers were orig- 
inally polypetalous and have become smaller and crowded. 
It not only follows from my theorj' that these flowers must 
have been visited separatelv by bees lighting on the stamens, 
but, as already observed, there are reasons for claiming that 
originally small, regular lateral flowers in close clusters 
would not be rendered irregular by insects. Moreover, the 
etTect of insects visiting such flow^ers is so far from tending to 
make them irregular that it tends rather to turn such irregu- 
lar flowers back to a more regular form ; for, unless the or- 
gans are protected by a rigid galea or keel, the flowers will 
be fertilized by insects brushing over them, instead of apply- 
ing pollen to the upper or under side of the insects. The 
flowers of Trifolium are protected, but Amorpha seems to 
have lost its papilionaceous character in this way. It has 
lost wings and keel, only retaining the vexillum, which 
makes the spikes more conspicuous, and its insect relations 
are much the same as in the apetalous Salix. 

But there are some flowers of polypetalous origin which 
are nototribe, such as most orchids, Impatiens and Viola 
(sometimes). 

The orchids must have been developed as sternotribe, and 
become nototribe by the twist in the ovary, which inverts the 
flower. The labellum must have been developed as an or- 
gan of attraction, like the vexillum of Papilionacea? and the 
upper colored sepals of Pontederia, and has become a land- 
ing on account of the flower turning upside dowm It is 
remarkable that these flowers, whose structure required 
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ihem to become sternotribe, should finally become the high- 
est specialized of notolribe flowers, far outstripping those 
which became nototribe more readily, and assuming adapta- 
tions which aim at all parts of the upper sides of insects. 
Thus, Orchis pvramidalis^* fastens its pollinia on the upper 
side of the pro&oscides of Lepidoplera ; O. spectabilis fast- 
e.as them on the smooth part of the face of female humble- 
bees ; Habenaria orbiculata, on the eyes of Sphingida; ;!» 
Calopogon purviHorus. on the tirst segment of the abdomen 
of small bees i^" the Calopogon seems to have gone through 
some remarkable changes. From being regular and dusting 
pollen indefinitely on tlie visitor, it first changed so as lo dust 
the ventral surface. Then, inverting, it fastened the pollen 
on the upper side of the bee. Then it turned right side up 
again; but it has not, however, become again sternotribe, 
but remains the most remarkable of nototribe flowers. It 
has quit turning upside down to strike the insect's ba'ck. It 
turns the insect upside down to strike its sti^'ma. As far as 
1 know, Calopogon is the only nototribe flower of shallow 
origin which is not inverted. 

Another nototribe flower, which is polypetalous, is Impa- 
tiens — at least, some of the species. Thej' must have become 
sternotribe and then become inverted by becoming pendu- 
lous, ^i 

Carlinvillc, III. 



Some notes on Western Umbel liferx. 111. - 

JOHN M. COUI.TEU AND J. N. ROSE. 

Peacedannm Anstlnn, n. ap. Resembling P. Hallii, but with 
leaf-segments larger and pinnate with narrow often toothed 
divisions; flowers purplish; fruit as in P. Hallii {■^^ lines 
long, i^ lines broad), except oil-tubes solitary in the dor- 
sal intervals, mostlv 2 in the laterals, 4 on the commissural 
side, and an additional one in each group of strengthening 
cells; seed-face concave, with central longitudinal ridge. — 
a. Plumas county {Mrs. R. M. Atistin. June. 1880) ; 
■ka {Greene y.'jz). Dislributed as P. //«//// Watson. 
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Peaeedannm Gniyi=P. millefolium Watson, King's Rep. v. 
1 29, a name which must give way to the older P. millefolium 
of Sonder, from South Africa. 

Peacedanam Parishil, n. sp. Caulescent, from a few inches 
to a foot high, glaucous, closely pubescent, from a thick 
elongated root: leaves pinnate, with pinnatifid to entire 
leaflets, the ultimate oblong-linear segments cuspidate, some- 
what toothed or entire ; root-leaves sometimes nearly entire 
or few-cleft : umbel 3 to 8-rayed, with no involucre, and in- 
volucels of small linear-lanceolate scarious-margined bract- 
lets ; rays an inch or more long ; pedicels 2 to 4 lines long ; 
flowers white : fruit somewhat obovate, glabrous, 3.^ to 5 lines 
long, 2 to 3 lines broad, with narrow wings, and flliform or 
obsolete dorsal and intermediate ribs : oil-tubes exceedingly 
small, often obscure, 6 to 8 in the intervals, 8 to 10 on the 
commissural side : seed-face concave. — California, Bear Val- 
ley, alt. 6,500 ft. (Parish 1828) ; high ridges, north side of 
'*01d Baldy " Mountain, San Bernardino county {Parish 
1942). Collected at the former station June, 1886; at the 
latter, June, 1887. 

Peacedanam Pringlei, n. sp. \'Qry short caulescent or acau- 
lescent, with several stout peduncles, 6 to 12 inches high 
from a common root, tomentose-pubescent : leaves rather 
small, pinnately decompound, with numerous short linear 
segments: umbel somewhat equally 6 to 12-rayed, with no 
involucre, and involucels of linear-lanceolate more or less 
tomentose bractlets ; rays i to 3 inches long ; pedicels 3 to 5 
lines long; flowers white : calyx-teeth obsolete : fruit nearly 
orbicular, becoming glabrous at maturity, 4 to 6 lines long, 
3^ to 4 lines broad, with thin membranous wings broader 
than the body, and filiform dorsal and intermediate ribs: oil- 
tubes large and solitary in the intervals (an occasional 
secondary one in the lateral intervals), 4 on the commissural 
side : seed deeply sulcate beneath the oil-tubes, with plane 
face. — California, San Diego county (Pringle^ Parry, Vascy) ; 
New Mexico, Upper Gila ( Greene), Flowers in April. Dis- 
tributed variously as P. dasycarpum, P. carui folium and P. 
fceniculaceum. 

PeaeedaBam Watsoni, n. sp. Apparently acaulescent, but 
with a short subterranean stem from a deep-seated globose 
or oblong tuber with clusters of rootlets over its surface, and 
with or without a thick elongated root below, 2 or 3 inches 
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high, glabrous or puberulent : leaves bipinnate, the ultimate 
segments short and linear-oblong: umbel unequally i to 
5-rayed, with no involucre, and involucels of more or less 
united often toothed bractlets ; rays from almost wanting to 
an inch long : flowers white : fruit sessile or nearly so, ovate, 
rough-puberulent, 3 lines long, i^ lines broad, with verj' 
narrow wings, and filiform or almost obsolete dorsal and inter- 
mediate ribs : oil-tubes (sometimes wanting) very obscure, 3 
to 6 in the intervals, i in each rib, and 6 on the commissural 
side : seed-face plane. — Washington Territory, Cimcoe Mts. 
{Howell, in 1881), Cascade Mts. {Brandegee^in 1882, no. 
320of Canby's N. Transcontinental Survey), mountain sum- 
mits near Columbus {Suksdorf)^ summit of high hills, Klickitat 
Co. {Howell ^11 ^^12^ 413) ; Oregon, high hills near the Dalles 
{Howell C, in 1882^, also Alkali (Howell 830, in 1882). 
Flowers May, June. 

With pleasure we dedicate this mountain Peucedanum to 
one who has so long been a student of this perplexing genus. 

Peacedanuni Brandegel, n. sp« Short caulescent, glabrous, 
6 inches to a foot high, from a thick elongated root: leaves 
ternately decompound, the ultimate segments lanceolate (6 to 
12 lines long, i^ to 3 lines wide), cuspidate pointed: umbel 
6 to i2-rayed, with no involucre and involucels of few linear 
or setaceous bractlets ; rays 3 to 6 lines long, pedicels not 
more than a line, both reflexed at maturity : flowers yellow: 
calyx -teeth evident: fruit (immature) oblong, glabrous, 
about 4 lines long and 2 lines broad (undoubtedly becoming 
larger), with wings about half as broad as body, and promi- 
nent or even slightly winged dorsal and intermediate ribs : 
oil-tubes 2 to 4 in the intervals, 4 to 6 on the commissural 
side. — Collected in Canby*s N. Transcontinental Survey, in 
the Walla Walla region, Washington Territory, May, i88j 
{Brandegce 799, Tzvecdy 856). 

Pencedanam Hendersonii, n. sp. Acaulescent, from a shal- 
low nearly globose constricted tuber (V to i inch in diameter), 
glabrous : leaves ternate then bipinnate, ultimate segments 
short and obtuse : umbel equally 2 to 5-rayed, with no involu- 
cre, and involucels of linear acuminate scarious bractlets; 
rays about half-inch long; pedicels i^ to 2 lines long; flow- 
ers white (Orogenia-like) : fruit ovate, glabrous, 2 J lines 
long, 2 lines broad, with thickish narrow wings (not half as 
broad as body) more or less involute, filiform or nearly obso- 
lete dorsal and intermediate ribs, and a rather prominent ridge 
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on the commissural face : oil-tubes solitary in the intervals, 
2 on the commissural side: seed-face plane. — Oregon, John 
Day Valley, on high hill-tops, May, 1882 {Howell fi in part), 
Lost Valley, June, 1882 {Howell ^\d). The fruit of this spe- 
cies, in its thickish involute wings and rather prominent com- 
missural ridge, very nearly approaches that of Oroi(enia fu- 
si/ormis Watson. Dedicated to L. F. Henderson, one of our 
best Oregon collectors. 
Crawfordsville^ Ind, 



BRIEFER ARTICLES. 

A date palm fdniras {Oraphiola Phcenicis Poit).— In the early part of 
1887 this fungus was abundant on the fronds of the date palm in one of 
the conservatories of the United States Department of Agriculture, Wash- 
ing^ton, D. C. As it appeared again this spring with greater severity, and 
has been reported from other parts of the United States, it may be of in- 
terest to state briefly what is known concerning it, more particularly be- 
cause its anomalous structure renders it a very interesting parasite. 

This fungus appears indifferently on either side of the frond or axis 
in the form of small, roundish, sub-epidermal swellings, scattered or con- 
tiguous, which finally rupture the epidermis and protrude as black spore- 
bodies. These are rarely more than 1 to 1.5 mm. in diameter by 0.5 mm. 
high, the base being somewhat broader than the apex. As these bodies 
mature they become crateri form and from their center projects a curious 
bundle of bright yellow filaments, several millimeters in length. Filling 
the bottom of this cavity and suspended between the filaments at this 
stage of growth are innumerable sulphur yellow spores which, when tho 
fronds are shaken, fly ofl in a manner quite suggestive of diminutive 
showers of pine pollen. Most of these spore-bodies were very Huperficial, 
being confined exclusively to the epidermis, the deeper tin^suert of the 
frond being groan quite up to the borders of the fungus and beneath it. 
In some instances, however, the deeper tissues also nuirorod, and in a very 
few they had bi*come yellow for a distance of several millimeters, espe- 
cially in the direction of the longer axis of the pinnte, and particularly 
when the fruit bodies were clustered. On some fronds there were hun- 
dreds of these bodies, so that Uiey had a fly-specked api>earance. OiIkt 
fronds upon the same plant a{)peared to be less affected, and bome ad- 
jacent plants were entirely exempt 

According to Fischer, the black rim of the crater, the peridium, 
grows out of a hyphie complex, or pseudo-p irenchy matous substratum, 
and consists of parallel hyphaa arranged nearly at right angles to the 
plane of the frond. These hyphse are more or less branched, and are 
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united by a black exudate, soluble in yarious reagents. There is also a 
delicate inner peridium, quite apparent in some species of Graphiola, 
but not easily demonstrated in this one. The long yellow filaments are 
composed of parallel mycelial threads, each strand or filament containing 
fifty or more united into one body. From the pseudo-parenchymatous 
floor of the crater, between the bases of the yellow filaments, arise many 
elongated, unbranched or basally branched, colorless hyphse, which con> 
strict into nearly isodiametric cells. On the side wall of these cells the 
nascent spores appear in the form of buds, which enlarge, become sepa- 
rated from the mother cell, grow and subdiride after separation, to become 
finally the round or ellipsoidal, smooth- walled, one-celled or two-celled, 
mature spore. The nascent spores develop on the hyphse bosipetally. 
There are usually from three to six on each mother cell, and all of these 
mature at the same time. The mother cell often separates from the 
hypbsB along with the nascent spores, to which it remains attached for 
some time. The ripe spores are three to si x*milli meters in diameter, 
with a somewhat thick episporium, and a contents showing refractive 
particles. They germinate in water by the formation of a promyceliam 
and sporidia or by the direct production of a germ -tube. 

This fungus was first described by Fries, in 1823, as Phacidium. 
Many have since written upon it, but its structure, and probable aflfinity^ 
were first clearly pointed out by Ed. Fischer in 1883. Its classification 
has been a mooted question, if, indeed, it be yet definitely settled. Fries, 
Kutize, Duby and Montagne placed it under Ascomycetes ; Chevallier, 
Corda and Bonorden thought it belonged to Uredineae; while Poiteau 
and Levill6 looked upon it as one of the Myxomycetes. Fischer places 
it with the Ustilagineae, or more strictly in a closely allied group under 
the name Graphiolaceffi. In general appearance, it must be confessed, it 
is not at all like the smuts, but it does not seem to be dimorphous, and it 
agrees pretty well with some of the smuts in the manner of spore-forma- 
tion and mode of germination. In having a persistent mycelium in the 
form of a peridium it recalls Dossansia, Sphacelotheca, and similar aber- 
rant forms of the Ustilagineae, which, though perplexing to the systema- 
tist, are very interesting to the student of evolution. 

After many failures Fischer succeeded in growing the fungus. The 
spores were sown in December on the immature fronds of a young palm, 
and the characteristic fungus spots first appeared in the following Octo- 
ber. 

Qraphiola Phoonicis is very widely distributed. It occurs in India, 
Algiers, Egypt ( ? ), Italy, Austria, Germany, Holland, Belgium, England, 
Scfmdinavia, French Guiana, and the United States. 

It would be interesting to know to what extent this fungus occurs in 
the palm houses of this country. Dr. Farlow informs me that he has re- 
ceived it from several localities. The specimens collected by Ravenel in 
8. C, on Cham»rope, and published in Fungi Cardiniana, Fasc 4., Na 7% 
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G. Phcenicis, either do not belong to this genus or are a distinct species, 
named provisionally 0,(1) compressa Fisch. 

The most important paper is Beitrag zur Kentniss dcr OaUung Chaph- 
uda. Ed. Fischer, Bot. ZeU. 1883, Nos. 45, 46, 47 and 4a 

Boi. Lab., Univ. of Michigan, Erwin F. Smith. 

Parasitic fmigl of MissoarL—During the past five or six years the 
writer has devoted considerable attention to the fung^ of Missouri, and 
during that time, with the assistance of Prof. S. M. Tracy and Rev. C. H. 
Demetrio, about 400 strictly parasitic species have been taken. Most of 
the species were taken in the central and southeastern parts of the state 
and, while no collections of importance were made in the western coun- 
ties, late observations in these parts have convinced me that here the 
flora, so far as relates to fungi, is practically the same as that of the more 
carefully explored region. With very few exceptions, all of the species 
taken have been preserved either in my own herbarium or that of Mr. 
Demetrio. 

Quite a number of the species have been distributed in Ellis' Norih 
American Fungi and Winter's Fungi Europaei H Extra EuropaeL A care* 
ful list of all the species, together with their hosts, has lately been pre- 
pared, and as it now stands this list includes the following : 

Uredinese, 105 species, divided among the following genera : ^Ecid- 
inm, isolated forms,41 ; C£eoma,2; Coleoeporium, 2; Gymnosporang^um, 
1: Melampsora, 4; Peridermium, 1; Pnragmidium, 3; Puccinia, 83; 
Rodstelia, 2; Uredo, 2; Uromyces, 14. 

C^ft/o^tneA*. 16 species, divided as follows: Doassansia, 1 ; Entyloma, 
8; Tilletia, 2; Urocystis, 1 ; Ustilago, 9. 

I have several times collected a curious Ustilago upon Polygonum 
Hydropiper. The fungus attacks the flowers and greatly distorts them, 
producing in many cases large black globular swellings. This is proba- 
bly the same form mentioned by Dr. Farlow (Bar. Gazette, viii, 277) as 
resembling U. BidoHarum (DC.). What appears to be the same thing 
has lately been issued in Dr. Winter's Exsiooatss under the name U. Au^ 
trthAmericana Spez., from South America. 

IhrtnumpnreaSf 17 9P^ies, distributed as follows : Oystopus, 5; Peron- 
ospora, 11; Phytopthora, 1. 

Erytiphex, 24 species, upon 47 hosts, as follows : Erysiphe, 8 ; Mi- 
croapfaflera, 8; Phyllactinia, 1; Podosphsera, f; Spheerotheca, 5; Uncin- 
ula,6. 

Imperfxl forms, nearly 200 species, so called, divided among the fol- 
lowing genera: Asterina, Cercospora, CladosDorium, Coniothyrium, 
Cylindrosporium, Diplodia, Entomoeporium, Gleosporium, Ramularia, 
Septoria, etc 

The remainder of the list, some 35 species or more, is made up of 

members of the following genera : Epichloe, Leptosphseria, Phyllachora, 

Sphasrella, Taphrinia, etc.— B. T. Galloway, Washitigion^ D. C 

The black aiaple.— Last fall I contributed to an horticultural journal 
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an account of the conspicuous differences between Acer saccharinum 
and its so-called variety nigrum, giving figures of the characteristic dis- 
similarities in foliage and fruit^ The statement was made that the two 
maples are evidently specifically distinct At all events, they are so un- 
like in general appearance that they may be recognized at a glance at a 
distance of four or five rods. In ornamental value they are clearly 
different A new study of trees in flower and in young foliage also re- 
veals characteristic differences. In my judgment the two are distinct 
species. I have not been able to detect intermediate forms. The follow- 
ing characterizations will separate them. 

Acer saccharinum Wangenheim. — Leaves three to five-lobed, the 
sinuses narrow and deep, the lobes furnished with large and long-acumi- 
nate teeth, glabrous, plane, rather thin, the basal sinus open ; stipules* 
none : nodes of the young shoots usually reddish : inflorescence smooth 
or nearly so ; bracts none or minute : staminate flowers somewhat cam- 
panulate ; the calyx two lines or less in length : lobes of the fruit litUe 
spreading. 

Acer nigrum Michaux. — Leaves larger, three-lobed, the sinuses very 
broad and shallow, the lobes entire or very bluntly toothed, the apex not 
80 prominently acuminate, pubescent or villous beneath and also on the 
petiole when young, limp, the sides conspicuously drooping, thick and 
soft, the basal sinus usually closed or the lobes overlapping and causing 
the leaf to appear slightiy peltate ; stipules conspicuous, foliaceous and 
ciliate, early caducous ;' nodes of the young shoots not colored : inflor- 
escence pubescent or villous; the bracts conspicuous and ciliate: stami- 
nate flowers cylindrical ; the calyx two and a half or more lines long : 
fruit smaller, the lobes usually diverging. — In aspect this species is much 
heavier and duller than the other, owing to the drooping and wilted ap> 
pearance of the large cloth-like leaves.— L. H. Bailed, AgricuUural CU- 
lege, Mich. 



EDITORIAL. 

It is thought by some to be desirable for every form of scientific 
work to have its center at Washington. The reason for this is parUy 
sentimental, for it sounds large to have a " national " museum or a '^ na- 
tional'* herbarium, and partly financial, for it is argued that only the 
government can support such things in any worthy way. The financial 
reason is a good one, as any one will concede, for that government which 
has g^ven its fostering care most liberally to scientific work has to-day 

ipoptdar Gardening, Nov. l^*^l, 24, 4 flgs. 

*Ol>wrvationH upon the occurrence of Btipules in this species are also recorded In 
Amer. Sat., y\, 767, vii. 422, and by Wheeler. iOch, CW.,'23. 
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the proud satisfaction of seeing the scientific world flocking to its doors 
to learn wisdom. Our government has already given enough money to 
scientific work in botany and agriculture to have shown great results if 
rightly directed; but the results have mainly been a few padded ''re- 
ports" of aimless experiments and meaningless lists and centennial 
" displays." Periodical " reports," gotten up with the sole idea of having 
every one so many pages long, or with the inspiring thought that it is so 
many pages longer than the last one, and *' displays," express the whole 
desire and appreciation of our government with respect to scientific 
work. It is not the fault of our brethren who have the good fortune to 
be ** government " scientists, for they are good men and anxious to do 
good work. But there is a factor in the whole organization of such 
scientific work which is fatal to good results, necessarily so; and that 
is, that every position is filled and every position held by that hob- 
goblin "political influence." When they who hold the appointing 
power use it to fill scientific positions for political reasons, it is hardly 
likely that any "science" that the world will hear of will be the result. 
If half of the attaches in such " centers of work " are not so much mere 
rubbish in the way of the other half who have the ability to work, we 
are much mistaken, although we may have the proportion wrong. 
Our plea, then, is for politic8 to be banished, along with the " rubbish " re- 
ferred to, reports not demanded until there is something to report, the 
"show business" given over to perfectly capable but less scientific hands, 
and the specialist thus be given leisure to do work that will be a credit 
to himself and the government that is paying for it 



OPEN LETTERS. 



White flowered Linum perenne. 

The instances are very numeroHs in which species both of animals 
and plants which exist in the colder regions of British America and on 
the mountains of Europe are common also to the elevated portions of 
Colorado; and it was therefore with i)eculiar interest that I recognized 
in the white-flowered form of Linum i)erenne, stated by Prof. Jas. Ma- 
coun (p. 116) to be characteristic of James Bay and Hudson Bay, a form 
I have myself met with in Colonulo. The typical form of L. perenne is 
common in Colorado at about 8,(KX) feet, but above 9,000 its place is taken 
by a somewhat lower variety, with deeper blue petals, and, although the 
white form is also alpine, I only met with it on one occasion, near the 
boundary line between Montrose and Gunnison counties. It would be 
interesting to learn whether this variety exists at all in the northern or 
alpine regions of Europe. Thbo. D. A. Cockerell. 

Wed aiff, Colorado, 

Buctaloe dactyloidet. 

Ever since Nuttall, in 181 H, wrote of it, BxLchUie dadyloidn Engelm. 
has been recognized as one of the best forage grasses of the plains. For- 
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merly vast herds of buffiilo, and at present the herds and flocks of the 
western stockman, obtain from it a great part of their winter's food. 
The reason of this lies in the fact that in the mature plant, as found in 
autumn and winter, the solid culms and stolons, together with the leaves, 
are perfect store-houses of food materials. Every parenchyma cell is 
packed with starcn grains. Buchloe, when ripe, furnishes more nutri- 
ment, considering the size of the plant, than almost any other grass. 
lAnooln, Neb. Jabed G. Smith. 



Color variation in flowers of Delphinium. 

The dwarf larkspur. Delphinium tricome Michx., is a common plant 
in many parts of the Mississippi valley, and is the only one, so far as I 
know, growing in the immediate vicinity of St. Louis. It is well marked 
by its cluster of tuberous thickened roots, the three pistils to each 
flower, and smooth seeds. The flowers are usually blue, and our manuals 
say occasionally white ; but till this spring I did not see any of the white 
forms. Early this sprint; a great deal of it was found on the rocky lime- 
stone blufib at Glencoe, Mo., appearing somewhat earlier than the blue 
form. Some weeks later I had occasion to collect in the region of Bluff 
Lake, well known to local botanists for the number of interesting 
phsenogams found there. Not only did I find large numbers of the 
white-flowered form, but a beautiful purple- flowered form. This form 
was found, along with the blue and white forms, in rich woods. Mr. 
Letterman, who has closely observed this species for many years at Al- 
lenton, Mo., says the white form is not uncommon. For several years I 
have also observed Ddphinium arureum Michx. at La Crosse, Wis. It is 
common on silicious soils. The flowers of this species are usually sky- 
blue or whitish, according to descriptions. So far I have not found a 
single blue-flowered form at La Croese. The flowers were always white 
or greenish white, very much like the white form of Ddphinium trioome, 

St. Louis, Mo. L. H. Pammel. 



CURRENT LITERATURE. 



Mortli American C^ranlnms.i 

Our Geraniums have not been revised since Torrey & Gray's Flora, 
about 50 years ago. In the memoir before us Dr. Trelease has presented, 
with his usual completeness, not only descriptions of all our species, but 
some biological notes concerning them, their pollination, dissemination, 
etc. Of the genus Geranium we have 10 native species ; Erodium has 4: 
Limnanthes 4, among which is a new species (L. Macounii) from Van- 
couver Inland ; Floerkea 1 ; Oxalis 13, with a new ppecies (O. Suksdorfil) 
from Oregon. It seems that Elliott's 0. recurva ranges north into Ohio, 
Indiana, etc., having been taken for a large form ot O. corniculata, var. 
stricta (O. stricta of the Manual). With the 2 species of Impatiens, we 
have thus 94 native Geraniums. The author's biological notes concern- 
ing these various species are full of interest, but too detailed for proper 
presentation in this review. 

I Tbklrasr, William.— North American Ooraniacese. From the Memoirs of the Boitoa 
Boc. Nat. Hist ir, pp. 71-103. with 4 plates. [Isnied January, 18K8.] 
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Minor Notices* 

A LIST of species found by Mr. Henry M. Ami near Lake Temis- 
couata, in Quebec, is reprinted from the Bull. Tcrrey Bot. Cltib, pp. 134-186. 

The microscopical anatomy of the cedar apple (Gymnosporangium 
macropus) is treated by Mr. Elmer Sanford in the Annals of Botany for 
February, 1888, and is also issued as a separate reprint 

The Department of Agriculture undertook some time ago an in- 
vestigation of the problem of discovering what plants could be grown 
upon the arid regions of the southwest Bulletin number six' gives a 
report of collections and notes made by Mr. G. C. Nealley in Texas, and 
by Prof. 8. M. Tracy in Arizona, New Mexico, Nevada and Utah. About 
200 species were collected, upon which various notes of greater or less 
interest are given. The conclusion reached from the reports is : " We 
may be assured that there are many which would prove useful in culti- 
vation, and it is to be hoped that the experiment stations of the states 
embraced in the arid districts will give such a thorough trial." Which 
ones? 

The fourth fascicle of Castillo's Illtutratume$ flora instdarum maris 
Bxcifici fulfills the promise of its predecessors. The ten lithographic 
plates are charihing, while the text of the ten species is correspondingly 
elaborate. The species are all Com positse, viz. : Erigeron, 2 species; Li- 
pochiBta, 5 species (3 of them new) ; Bidens, 3 species (1 new). 

The section of Vegetable Pathology of the Department of Agriculture 
has been giving special attention to the diseases of the grape. Bulletin 
No. 5' gives an account of the experiments in the application of various 
liquid and dry fungicides, such as sulphatine, etc, the basis of all of which 
is sulphate of copper. The results are somewhat contradictory, but 
sufficiently accordimt to show that the remedies, or preventives rather, 
are valuable, and the experiments should be continued. As a supple- 
ment to the rep>ort appears a valuable chapter upon apparatus for applying 
fungicides, communicated by M. Paul Ferrouillat, professor of rural 
engineering at the National School of Agriculture. Montpellier, France. 
The bulletin shows a wide-awakeness and energy in this section which 
are highly commendable. It is to be hoped that Commissioner Colman 
will be able to secure an active and able successor for Mr. Scribner, whose 
administration has been most praiseworthy. 

« Vauky, OK). - (f raimes of the Arid DistricU (Dept Agric, Bot Div., Ball. No. 6), pp. 
60, pi. 30, Hvo. Washington : Govt Printing-office, lhh«. 

■ PTEIBNER. F. Lamson.- Report on the experiment! miide In IHx? In the treatment of 
the downy mildew and the blacK-rot of the grape-Tine, pp. 113, pi. 1, tigs. 24, Hvo. Washing- 
ton : GoTemment Printinf-offlce. 1H88. 
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NOTES AND NEWS. 

Dk. Lucies M. Underwood will apead the summer in rummaging 
CHlifoniiu for Hepalicie. 

Dr. Maxwell T. Mabtebs has been elected a correspoading member 
of the Institute of Frauce in place of Dr. Asa Gray. 

Dr. Jof^GPH SCHENCK, in American Druggat (June), publishes some 
" pharmacoguonticftl notes," with illustratiouB, chiefly upoD Mentha. 

MiKS Henrietta E. Hooker, of Ml Holvoke Semioary, sailed for 
Europe on the 23d oi June, to bj absent for six monlha of study in Ger- 
man labora lories. 

In Garden and Farat (July 18) Mr. Wataon figures and describes 
Amelanchier lAigoenrpa Roem. as worthy of specific rank. It is the A. 
Canadensis var. oli^ocarpa of the Manual. 

A SUMMER SCHOOL of science, specially for teachers, opened at the Uni- 
versily of Wisconsin July 10. and closes August 10. Il includes element- 
ary anil advanced courses in botany, conducted by Prof. Barnes and Mr. 
H. L. Kue«ell. 

" CoNCERNiso the potato tuber " is the subject of the last Bulletin of 
the Iniliana Agriciikural Experiment Station by the botaniKt, Dr. J. C. 
Arthur. Although mainly to instruct the cultivator, il has pointa of )□- 
terest for bclanisis. 

Is THE Jimm/il (Ik Rianique (July 1) there is a biographical notice of 
the lat«Juteis-t:mllePlanchon, by M. Louis Morot, with a full bibliography. 
The same number also contains a very interesting picture of " iiC Jardin 
de» Flantes" in 1636. 

The councii. of the Royal Microscopical Society of London baa de- 
termined to abHmlim the term micro-millimeter for the i^'j, of a milli- 
iise in the Journal and Proceedings the term nttcrvn. It would 
all to follow this usage. 

I. Haberer has prepared a list of the spring plants in the 
Ulici, N. Y., which is published by the Asa Gray Botanical 
city, of which he is presidenL A radius of seven miles is the 
)c twenty-page pamphlet ahowa a rich spring Hora. 
;R'i> observations upon a laige number of seeds lead him to 
HJeurone grains are not always protoplasmic, but often vacu- 
ith Sdliilile albuminoids. In this case the crystals and crya- 
id within the "grain" would be derived from the cell-.-ap. 
SIS Tillandsift is completed by Dr. Baker in Journal oj Biiany 
I 241 species, C4 of which are published for the lirst time. In 
le author gave the same name to two dilTerent species, over- 
fact that it had already been bestowed. This gives the editor 
a foot-note to i-hII one of these T. Bakeriana. 
KCTEON of the tannin group is comparatively obecure. Tan- 
; transferred from the leaves before their fall, and, a priori, 
to be prcKlucta of no further use to the plant. Although giu- 
1 in carbon and oxygen and often associated wlUi glucose, 
t used in the processes of growth, though perhaps tliey lake 
formation of reains. Prof. W. Hillhouse has some interesting 
ilia subject in four recent numbers of the Midiand NatwnM 
■Feb, 1S.S8). 
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Prof. Graf zu Solms Laubach, of the Botanical Institute at Tubin- 
gen, became associated with Dr. Wortniann in the editing of the Botan- 
ische Zeitufig on the Ist of July. Count Solms will be a worthy successor 
to the lamented DeBary. Original contributions are to be sent to him, 
while books and all papers for review are to be addressed to Dr. J. Wort- 
mann at Strassburg. 

Robert Douglas, in a note on the longevity of coniferous tree seeds 
(Garden and i'fv«rf, July 18), says he Hnds that these seeds preserve their 
vitality longer in dry climates, like Colorado, than is generally supposed. 
Seeds of Pmus ponderoea were found to germinate as freely the fifth 
year as the first, while those of Picea pungens and Pefeudotsuga Doug- 
lafiii germinated readily the third year. 

The CoMPOSiTiE have heretofore borne a good reputation, and their 
harnalessness is impeached for the first time by MM. Meckel and SchlHg- 
denhauffen, who report {CompUs Bendus, May 14, 1888, p. 1446) the dis- 
covery of a glucoeide in Vemonia nigritiana Oliver et Him, which acts 
upon the heart in the same manner as digitaline, arresting it in ^ystole. 
Tnis glucoside they call t«montn6,and state its composition as Cio H24O'. 
It is twenty- four times less powerful than digitaline. 

JcsT has recently worked out the development of the Mistleto 
(Viecum album), of which, though often studied, reliable data regard- 
ing the origin of the embryo- sac and the development of the anther 
were lacking. The degeneration of the reproductive organs through 
parasitism is verv interesting. Herr Jost s summary is as follows : 
"Viscum album has its reproductive organs very much reduced; the 
ovules have degenerated to simple macrospores (embryo-sacs) which 
arise at the apices of the floral axes: the anthers (microsporangia) are 
placed not upon specialized staminal leaves, but upon the perianth, in 
which structure they resemble more those of many vascular cryptogams 
than those of most angioeperms." The details of this interesting paper 
see BU, Zeii. nn. 23, 24, 1888. 

Ulota phyllantha, heretofore only known from sterile specimens, 
haa been found fruiting by Mr. Thomas Howell in Oregon. The fruit is 
described by MM. Renauld and Cardot in the Bevue Bry(d( gu/ue, 1H88, 
no. 3, p. 36. ' At a meeting of the Torrey Botanical Club on May 8 (re- 
ported in the Bulletin for June), Mrs. E. G. Britton exhibited slides and 
drawings of fruit and flower from specimens of the same collection. 
Upon this, together with a letter to M. Cardot, dated March — ? announc- 
ing the discovery, Mrs. Britton claims priority. It is a matter of small 
consequence, but we can hardly believe that two such distinguinhed 
bryologists would have described the fruit without any reference to Mrs. 
Britton 's communication had it really called their attention to the matter 
for the first time. 

In the Journal of Botany for July a report is given of an addret-s on 
root preH**ure before the Linnsean Society of London by Mr. C. B. Clarke. 
Mr. Clarke re«d the commonly accepted doctrine of root preKJ<ure as laid 
down by Aichf*, and proceeded to deny the existence of any such force. 
He would conpider the whole mechanical fluid action in plants in accord- 
ance with the laws of capillarity, and believes that the fluid prchfure in 
every plant cell is nearly zero. To avoid the diflSculty that water could 
not rise to such heighta in capillary tubes, he says that water raised a 
quarter of an inch in one tube may laterally (by pressure or otherwise) 
pass into another and there rise by capillary action another quarter-inch, 
and so on nearly ad infinitum. We hardly think that this view will be 
fatvorably received by plant physiologists. 



220 BOTANICAL GAZETTE. [ AugUSt, 

An international American Congress will be held in Berlin, in 
October next, to discusshistorical, geographical, ethnographical, linguistic 
and similar subjecte relating to the American continent Of the thirty- 
seven topics arranged in the preliminary programme, only one is botan- 
ical—the economic plants of the ancient Peruvians, introduced by Dr. 
Wittmack, of Berlin. 

The new marine biological laboratory established at Wood's Hall, 
Mass., deserves success. It opened its first season July 10, under the di- 
rectorship of Dr. C. 0. Whitman, and will close September 22. It is 
open for both investigators and students. The situation is all that could 
be desired, both as a delightful place for the summer and as aiTording 
abundant and varied material. It will be remembered that Dr. Farlow 
had his summer class at this place on account of its rich display of algse. 

Dr. H. Kodewald has attempted to investigates by means of cham- 
bers constructed for the purpose, the amount of heat given off by planiti 
in the process of respiration, comparing this with the quantity of 
CO2 eliminated. The objects experimented on were ripening apples 
and potatoes. He finds that always by far the larger part of the energy 
set free by respiration is given on in the form of heat. Supposing the 
whole of the CO2 to result from the combustion of starch, he found the 
actual quantit3r of heat developed to be 92.2 per cent, of that which would 
be due theoretically to the consumption of the corresponding amount of 
starch. The contrivances by which the vitiation of tne results through 
errors was prevented are described in detail. The loss of heat from 
tran8j)iration could be estimated from the loss of weight, from which the 
quantity of carbon consumed in respiration must be deducted. The spe- 
cific heat of the body experimented on was determined by a calorimeter 
to be about 0.924. The quantity of CO2 evolved was estimated at the 
same time in all the experiments.- Jc/ur. Roy. Mic. Soc. 

The Centenary of the Linnean Society of London, May 24, was a 
very interesting occasion. The president, Mr. W. Carruthers,' delivered 
his annual address, in which he referred to the losses sustained by the 
society during the past year, mentioning prominently DeBary and Gray. 
In accordance with the spirit of the occasion, he spoke of the work of 
Linnaeus, the transference of his collections to England, and the develop- 
ment of the Linnean Society. Then a eulogium upon Linneeus was read, 
having been prepared by Prof. Thore Fries, the present professer of bot- 
any at Upsala. After an account of the marvelous work of Linnaeus, he 
closed as follows: " The precious gift of Sir James Edward Smith (the 
Linnean collections) was indeed a noble seed, since grown up into a 
strong plant, which has borne flowers and fruits from year to year in 
abundance. It« vitality is a guarantee that it will thrive and flourish so 
long as th" Linnaea borealis, ever green, spreads its fragrance over young 
and old, high and low, rich and poor, in the mighty forests of the north." 
Sir Joseph Hooker pronounced tne eulogium on Robert Brown, reco^iied 
as the greatest botanist of his age. He said that Brown's collection of 
about 4,000 species of plants belonging to all orders, and three-fourths of 
them new to science, in nine years, was a feat unexampled in the history 
of botanical science. Professor Flower gave the eulogv on Charles Dar- 
win, and Mr. Thiselton Dyer upon George Bentham. The Linnean gM 
medal was presented to Professor Owen and Sir Joseph Hooker. 

iPrlnghelm'B Johrb. f. WIm. Bot. xvlll (1887), pp. 2C3-345. 
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In 1886 I published a short account of the botanic garden, 
library and herbarium of Oxford,' to which I must refer 
readers who wish to get some information about the history 
and the resources of this botanical institution. I wiit only 
repeat here thai these resources are very extensive, as the 
laboratory is situated in a botanic garden which, though 
not very large, contains representatives of almost all natural 
orders, and is connected with a very large herbarium and a 
good library. In the present paper I wish only to offer a 
few remarks about the arrangements in the laboratory, which 
have all been made under the direction of Professor Isaac 
Bayley Balfour, though the ditVi;>;nt rooms composing it 
were built before his time. 

Having entered the botanic garden tlirough the magnili- 
cent old porch opposite the famous lower of Magdalen Col- 
lege, one sees on the right a rather large building with two 
wings attached to it. The central part of this building con- 
tains the lecture-room, the botanical museum and a chemical 
laboratory (the latter belonging to -Magdalen College), while 
the wings form tlie botanical laboratory. If we enter the 
first wing we fmd ourselves in a room which in future will 
be fitted out as a physiological Jabotatorv. the other wing 
being used for morphological studies. In the former we see, 
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first of all, a big cultivator, in which plants can be grown 
at constant temperatures. It further contains several bac- 
teriological instruments, such as an incubator, a hot-air ster- 
ilizer and a steam sterilizer. Along the walls stand a number 
of cases in which thermometers, hygrometers, pipettes, bu- 
rettes, bottles and flasks of different kmds, staining materials, 
imbedding materials, slides, cover slips, double-wall jars 
(which can be filled with colored fluids so as to grow plants 
with colored light), disks, glass boxes, etc., are kept in stock. 
In this room a great number of chemical reagents, glass 
tubes, etc., are also kept. There is a small room adjoining, 
which is the professor's private room, and in which all deli- 
cate instruments are kept when not in use, e. g., an aux- 
aiiometer, a galvanometer, a klinostat, a chemical balance, 
microscopes, microtomes, polariscope, microspectroscope, a 
magic-lantern, etc, ; also, a large collection of slides for the 
magic-lantern and several other things. Leaving the first 
mentioned room by another door, we come to a staircase 
which leads into the museum. The latter contains a large 
collection of models and specimens (both in spirit and drv). 
Perhaps I shall describe the museum more in detail in a fut- 
ure article ; at present I will only mention that it is chiefly 
to serve as a place where the materials necessary for showing 
in lectures are kept, not as a place for the instruction of the 
public. Having passed this staircase, we see on the left hand 
side a small room which can be completely darkened. It is 
used for photographic purposes, but of course it can also be 
made available for growing plants, either in complete dark- 
ness or with colored light. The laboratory possesses a very 
good microphotographic apparatus by Zeiss. We now pass 
into the lecture-room. On the walls we notice, among other 
things which are hardly worth mentioning, Noll's apparatus 
for demonstrating the secondary growths of woody stems. 
There is nothing else in the front part of the room which at- 
tracts our attention, except, perhaps, a plain lecture table 
and benches for the students ; but in the back part we see a 
large stand with glass dishes, etc. This is the same stand 
which the late Mr, Thomas Walton exhibited in 1886 at the 
Birmingham meeting of the British Association for the Ad- 
'-"'■°'"''"*- of Science for growing alg^ and other organisms 
er or fresh water. It is very ingeniously con- 
iit its arrangement can not be clearly explained 
grams. Owing to circumstances which could not 
1, it has not yet worked very well here; but it is 
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expected that the present difficulties will soon be overcome. 
Opposite the stand there are a number of cases which con- 
tain a large collection of systematically arranged diagrams 
and drawings for use in lectures. Among them are the well- 
known diagrams by Kny and Dodel-Port. 

Entering now the other wing of the building, we first come 
into a smallcoat-room, and then we reach the morphological 
laboratory. This is a spacious room provided with large 
windows which are almost as high as the room itself. There 
is ver\' little space left between them, so that they afllbrd very 
good light. Unfortunately, they look toward the south, which 
is a great drawback, as blinds have to be used when the sun 
shines. The students occupy tables which form a row along 
the windows. These tables are quite plain and strongly 
built. I do not think that it is necessary to have any spe- 
cially constructed desk for morphological botanical work, 
either microscopical or macroscopical. Each table is pro- 
vided with two gas lamps, as usually two students work at 
one table. On each of them there is a stand on which bot- 
tles containing reagents can be placed in such a way that 
they are protected from the direct sunlight. The bottles 
used for reagents are those known as glass-capped bottles. 
As each of them has its separate glass rod, the reagents are 
always kept pure. This is a rather important point, often 
too little valued by beginners. The following is a list of 
reagents which every student preparing for the preliminary^ 
examination^ receives : glycerine, Schultze's solution, so- 
lution of iodine in water (with KI), sulphuric acid, hydro- 
chloric acid, acetic acid, potash, aniline sulphate (dissolved 
in dilute sulphuric acid), solution of phloroglucin, Klein- 
enberg's Haematoxylin, solution of iodine in pure water (the 
latter when required). Of course, more advanced students 
get everything that is necessary in modern microscopic tech- 
nique. It may be mentioned here that boiling of tissues with 
Schultze's macerating fluid is always done in the small room 
which leads into the morphological laborator>% Besides 
these reagents, ever}' student receives a bottle of methylated 
spirit, a bottle of distilled water, several small dishes and 
glass boxes, some blotting-paper, a dissecting microscope, a 
compound microscope and a moist chamber (the latter when 
required). He has to provide himself with slides, cover-slips, 
a good hollow-ground razor, a few scalpels, a pair of scissors, 
a few needles, a few camel-hair brushes of difllerent sizes, a 

I An examinfttlon which erery stadent of Bcieace or medicine hu to pass before enur- 
iof Into ■pecial itudirs. 
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sketch-book and drawing implements. The practical teach- 
ing of the *' preliminary men" is, on the whole, guided by 
" Bower and Vines' Practical Botany.'' A sufficient supply 
of material for these men is always kept in spirit, but fresh 
specimens are examined whenever this is required and thr 
season is favorable. A collection of microscopical prepara 
tions illustrating Bower and Vines' book is kept in order to bt* 
shown whenever a student, after several attempts, fails t<* 
get a sufficiently good preparation himself. The middle pari 
of the room is occupied by two large tables, which serve for 
various purposes at different times and are very useful. 
Along the rear wall there is a bench with several sinks for 
washmg plants, bottles, etc., several warm chambers, im- 
bedding apparatus, Bunsen burners, etc. Above these are 
several shelves on which a great many things frequently used 
are placed, such as jugs, dishes, bottles, a rough balance, u 
distilling apparatus, large bottles containing spirit, solutions 
of chromic acid and picric acid, common salt, distilled water, 
smaller bottles filled with potash, soda, several acids, alcohol 
of different strengths, Schultze's macerating fluid, etc. Along 
the other walls there are cupboards, in which a prett}' large 
collection of systematically arranged materials for investiga- 
tion, chiefly preserved in spirit, is kept. The material for 
the " preliminary men " is kept separate or arranged accord- 
ing to Bovver and Vines' book. There are also a number o\ 
smaller cupboards, each with a separate key, in which the 
students keep their private property. In describing our 
laboratory I have endeavored to enumerate at the same time 
most things necessary for a botanical laboratory. In conclu- 
sion I may mention that anybody interested in the construc- 
tion of a new laboratorv will find much useful information in 
a book by E. C. Robins, entitled, " Technical School and Col- 
lege-Building." (London, 1887. Whittaker & Co.) 
Oxford^ England, 



Zygomorphy and ite causes. III. 

CHARLES ROBERTSON. 

When shallow gamopetalous flowers become horizontal, 
they are subject to the same conditions as polypetalous flow- 
ers, and, like them, are apt to become sternotribe. 
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The flower of Campanula Americana^ ^ looks outward and 
a little downward, and would be regular but for the curva- 
ture of the style. The genus is actinomorphic, but this species 
is in the first stage of zygomorphy. Bees light upon the 
flower in such a way that the ventral surface of the abdomen 
strikes the pollen-bearing style in the male stage and the open 
i^tigma in the female stage. The style is bent down, so that 
the epigynous nectary is only accessible on the upper side. 
The uppermost flower of the spike commonly blooms before 
many of those below it. This flower often stands nearly 
erect and its style is nearly straight, so that it has much the 
same insect relations as in a terminal regular flower. 

Deep gamopetalous flowers with exserted stamens and 
styles are also visited by insects lighting on these organs. 
They become sternotribe, access to the tube being on the 
upper side. In Lonicera one lobe forms the lower lip, while 
there are four in the upper, illustrating the tendency of sterno- 
tribe flowers to develop the attraction above the landing. 

When a deep gamopetalous flower with included stamens 
and styles becomes horizontal, the convenient landing 
is on the lower side of the tube. The insect crawls back 
under the stamens and styles, so that these organs strike it 
on the back. The flower is, therefore, nototribe from the 
start, and it becomes advantageous for the organs to bend to 
the upper side of the flower and turn the anthers and stigmas 
so that they will strike the insect more eflfectually. 

The lower nectary is most convenient, since it is in front 
of the landing. When the stamens and styles turn to the 
upper side of the flower, they make the lower nectary more 
convenient and the -upper more inaccessible. A single nec- 
tary may be retained on the lower side, or an onginallj' 
central nectary may become more strongly developed or only 
accessible on the lower side. 

That these conditions in the insect relations have led to 
the production of nototribe flowers is supported by the fact 
that such flowers belong to gamopetalous orders, Scrophular- 
iaceae, Labiata:, etc. 

But some flowers belonging to these orders are sterno- 
tribe, such as Scrophularia. 

" For an account of the proterandry of this plant and f\gn. ttee Barnea. Box. Oai. X, 
S49, and pi. X. fi<s. 2 and 3. The flower Is adapted to the larger bees. Apida>. I have teen 
the followlniriniiects on the flowers: Hvmenoptera— (a) Apidtr ; (1) Bonibus Virginiciu 
Oil?, (mn); (2) B. Keparatus Crem (m): t;b B. Penniylvanicun D»* Oeer (n) ; (4) Apathiu 
elattui Fabr. (m) ; t5 M»»llJW<Kle8 blmaculata St, Farg. (ran) ; (6) Megachtle brcrU Hay (f) : 
all tucking as dcffcrltKMl above; (b) Andrfnid:r : <7) Haltctus Kp. (f>: (h) Aufrochlora pura 
Say (f); both colleolInK pollen ; t9) ProAopUafflnis 8m. (f) : eating pollen. The Andrenl- 
die behaved dy»teieol<»j?lcally. only viiiting tlowem In the male "laKe. (c) Spha:idjr : (10) 
Ammopblla sp., trying to find nectar. Lepidoptera— (a) Nifmphalidit : Pyrameis cardui L., 
trying to find nectar. 
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Under S. nodosa H. Miiller^^ says : *' In most Lamiales 
and Personales the anthers lie in two pairs, one behind the 
other, and touch an insect visitor on the dorsal surface ; the 
stigma then, to insure cross-fertilization, must also touch the 
insect on the back, and the style can scarcely lie elsewhere 
than between the two pairs of stamens, along the upper part 
of the corolla. The superior stamen comes in the way, and 
accordingly disappears ; it has no chance of reappearing 
permanently, for it is directly injurious, and is weeded out 
by natural selection." * * '< In Scrophularia, on the other 
hand, the anthers come in contact with the ventral surface of 
the insect. The fifth stamen is thus useless but not injurious ; 
whether it be present or absent is of no importance, and it is 
therefore beyond the influence of natural selection. Accord- 
ingly, the small black scale-like appendage on the upper 
wall of the corolla in Scrophularia, which represents the fifth 
stamen, shows not unfrequently more or less complete rever- 
sion to its primitive form." It seems to me to be more con- 
sistent with the affinities of Scrophularia to suppose that the 
fifth stamen was aborted under the same conditions as in 
other didynamous flowers, and that the organs formerly oc- 
cupied the upper side of the corolla. This will relieve us of 
the embarrassment of explaining the abortion of the fifth 
stamen under the influence of natural selection in most 
Scrophulariaceae and '* beyond the influence of natural selec- 
tion " in Scrophularia. The antheriferous condition of the 
filament need not give us any trouble, but may rather con- 
firm the supposition, since it is a plain indication that the 
conditions which led to the abortion of this stamen no longer 
exist to keep it reduced. I believe that the flower was orig- 
inally adapted to bees, which squeezed into the tube, and that 
it has become shallow in adaptation to wasps. Increase of 
shallowness has had the eflfect of exposing the stamens, so 
that insects could light upon them, and they have therefore 
turned to the lower side. If the flower was originally shal- 
low, and was visited by insects lighting on the stamens, I 
see no reason why the upper stamen should have been left 
behind. 

There are other examples of sternotribe flowers belonging 
to nototribe types, but the reduction of the upper stamen in 
all, or most of them, is an indication that the organs were 
once crowded in the upper part of a narrow tube. There is 
generally no tendency to abortion of the stamens in sterno- 

" Fertillxatlon of Flowers. 434. 
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tribe flowers, since, the flower being shallow, there is room 
for many stamens without crowding. 

We have observed that sternotribe flowers may become 
nototribe by inverting, and now it appears that nototribe 
flowers may become sternotribe by becoming shallow, or by 
having their stamens and styles exserted. An observation 
of H. Miiller on the flower of Odontites serotina shows how 
it might be advantageous for the stamens to turn to the lower 
side of the flower, and may help us to understand the case 
of Scrophularia. He says:^* *' The upper lip, as the figure 
shows, projects so slightly that the anthers in great part pro- 
trude beyond it and are unprotected. This is sometimes the 
case to such a degree that bees thrust their tongues into the 
flower above the stamens and thus suck honey and shake out 
the pollen without leading to fertilization." 

By reduction in size and close crowding, associated with 
an exsertion of the stamens and styles, some labiate flowers 
have lost the insect relations which I think have modified 
them. Like Amorpha, they are fertilized by insects crawl- 
ing over the inflorescence. In this way Lophanthus^^ seems 
to have lost much of its labiate character. 

In the foregoing it is claimed that the original visitors 
must have lighted on some part of the flower, and that the 
character of the irregularity depended on whether the place 
of lighting was below or upon the sexual organs. But some 
irre^lar flowers are specially adapted to humming-birds and 
hawlc-moths, which suck without lighting. 

The fact that most zygomorphous flowers are bee-flowers 
indicates the importance of bees as the principal visitors. The 
importance of bees in producing the modifications is even 
greater than is at present indicated by the flowers ; for I 
think there is reason to believe that most, if not all, of these 
flowers which are not adapted to bees were originally mod- 
ified by them and have been usurped by other visitors. 

Humming-birds and hawk-moths fly so rapidly and suck 
so easily that it is not hard to understand how they might 
take possession of bee-flowers which suit their fancy. Flow- 
ers adapted to them var\' in position from erect to pendulous, 
and they can suck all of these with equal convenience and 
without lighting. If they visit regular horizontal flowers, 
they are not influenced by any place of landing and can suck 
one nectary as conveniently as another, so that there is no 

M Fertlli/ation of Flowere, Ii6. 

*9«« FoenM on L. nepetoides. Am. Nat. XVIII, 92H. 
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advantage in the organs turning to any particular side. But 
zygomorphious flowers adapted to these kinds of visitors fol- 
low the same rule as those adapted to bees, /. ^., those of 
shallow origin are sternotribe and those of deep origin are 
nototribe. Therefore, I believe that they were originally 
adapted to bees which lighted on some part of the flower. 

Many flowers adapted to humming-birds and Sphingidae 
have a well developed landing which they could have had no 
influence in producing. This is shown by the fact that this 
part is sometimes much reduced in flowers adapted tothem, 
as in Salvia splendens, 2® a bird-flower which belongs to a 
melittophilous genus. That birds have no influence in pro- 
ducing zygomorphous flowers is indicated by Lonicera sem- 
pervirens, which is more regular than the species visited by 
bees. Flowers originally modified by Sphingidae are regular, 
like Datura, Convolvulus, etc. 

Many flowers adapted to bees show butterflies, Sphingidse 
and humming-birds as intruders, and this is important, since 
it enables us to understand how bee-flowers might become 
modified to suit them. 

Linaria is a good example of a melittophilous genus. The 
broad tube is suited to bees, and the palate, which seems to 
be intended to exclude butterflies and flies, is easily opened 
by bees. H. Miiller found L. vulgaris^*^ visited exclusively by 
bees (8 species). In Illinois I found it visited by 5 species of 
bees and 4 species of butterflies. L. alpina, according to 
Muller,2» is adapted to humble-bees, but is visited by Lepi- 
doptera also. In Florida I found L. Canadensis .visited by 
bees, but much more frequently by butterflies. The spur is 
very slender, and the tube has become so contracted that 
bees can only insert their tongues, and butterflies can not 
suck without touching the anthers and stigma. The palate 
seems to have lost its function, for it is so weak that it en- 
tirely fails to exclude butterflies or even flies. I have seen 
three flies sucking and eating pollen — Toxaphora amphitea^^ 
Walk., Mesogra-ptd mar^nata Say and Baccha Babista 
Walk. The color and other characters of this flower are 
melittophilous. yet it is modified to suit butterflies, which 
have become the predominant visitors. 

Delphinium is adapted to bees, as far as observed. But 
Miiller saw D. Consolida visited by butterflies, Hesperia and 

"See Treleaae Am. Nat. XV. 265. 

" Fertillxation of Flowers, 43*2. 

*" Alpenbluxnen, Z?.*). 

*»The flies mentioned hi this paper were named by Dr. S. W. Williston. 
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Satyrus. I have seen D. tricorne visited by 6 species of 
bees and 7 species of butterflies. Here is a bAe-flower in 
which the number of species of butterflies exceeds the num- 
ber of bees. The spurs point upward more or less directly, 
so that, while bees have no difliculty in clinging to the flow- 
ers, butterflies, which prefer erect flowers, are put to consid- 
erable inconvenience, especially the Papilios, which gener- 
ally suck with their wings in motion. 

One cause of a change of visitors in flowers of shallow 
origin is probably the inversion of the flower. If the flower 
of Delphinium tricorne should become inverted, the bees, 
being thus deprived of their accustomed landing, could not 
suck the flowers so easily, while the butterflies could suck 
with more ease. 

The views expressed above may be summed up in the 
following propositions : 

1. When shallow flowers become horizontal, insects 
light on the stapiens and stj'les and prefer the upper nec- 
tary. 

2. The stamens and styles bend to the lower side, and 
the lower nectaries abort. 

3. Zygomorphous flowers of shallow origin are stemo- 
tribe, and have a single nectary present, or a central nectary 
more strongly developed or more accessible, on the upper 
side. 

4. Nototribe flowers of shallow origin are inverted, 

5. When regular tubular flowers with included stamens 
and styles become horizontal, insects land on the lower border 
and prefer the lower nectary. 

6. Tha stamens and styles bend to the upper side, and 
the upper nectaries abort. 

7. Zygomorphous flowers of deep gamopetalous origin 
are nototnbe and have a single nectary present, or a central 
nectary more strongly developed or only accessible, on the 
lower side. 

8. Stemotribe flowers of deep gamopetalous origin have 
originally exserted stamens and styles (Lonicera), or have 
become shallow (Scrophularia). 

9. Irregular flowers were modifled with reference to a 
landing place, '^ and were modifled through the influence of 
insects lighting upon them. 

*" (2) Die Ilonigbebftlter Bind auf derfeniiren Beite der Rlume eiitwe<ler nur Tortuindcn 
Oder doch itiltker eotwickelt, auf welcber hich die AuflieK^'su^He (!) fUr die Insekten 
beflndet. 

(3) Die StaabgefaMe wenden Ibre Beiit?1 mit den OefTnnnfCHelten der Aafliereiitelle (!) 
der InMkten xu ; daber Im frtnzeu auch den Honigbeh ill tern. Jordan, Htellung dt;r 
Ilonlgbebiilter und der BefrucbtungBwerkuugc in den Blumen, bi. 
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10. Irregular flowers adapted to insects which do not 
light have Aanged visitors. 

11. Small, closely-crowded flowers do not tend to be- 
come zygomorphous. 

12. Small, closely -crowded, irregular flowers are liable 
to lose their zygomorphous characters, unless the stamens 
and stj'les are protected by galea?, carinae, etc. 

Carlinvilley III, 



Proceedings of ^ the Botanical Clab. 

Wednesday, August 15, 1888. — The Botanical Club 
of the A. A. A. S. was called to order by the President, 
David F. Day, who spoke a few words of welcome and good 
cheer. Considering the time, the attendance was excellent. 
In the absence of the Secretary, Prof. V. M. Spalding, Rev. 
William M. Beauchamp was elected Secretary pro tern, 

Mr. Thomas Meehan read a paper on the elasticity of 
the filaments in Compositae. Mr. Meehan pointed out the 
elasticity of the filaments of a few Compositse in 1883, and 
brought the matter before the Association in 1884, when 
some questions were raised whether it was not irritability 
rather than elasticity that caused the behavior.^ He now 
adds that the filaments of a large number of Compositae are 
elastic (Heliopsis exhibits it most clearly), and describes an 
observation upon Helianthus doronicoides which shows that 
it is not irritabilitv. 

Mr. W. H. teaman followed with some remarks upon 
the variation of Azalea nudiflora in respect to odor and vis- 
cidity. This species, when growing in high latitudes and on 
mountains, is quite viscid and odorous, while in lower ground 
and more southerly stations it is smoother and nearly odor- 
less. 

Mrs. H. L. T. Walcott corroborated the observation in 
regard to the species about Medford, Mass. 

Mr. Meehan read a second paper upon gyno-dioecious 
Labiataj. He added to the already-known species Nepeta 
grandiflora, a native of the Caucasus, and pointed out the 
diflTerences between the hermaphrodite and pistillate plants. 
In the former the heads of flowers are more numerous, but 
less fertile, the flowers are much larger and more loosely 
spicate and the internodes longer. Mr. Meehan thought the 

>8e€ this Journal, vol. ix, p. 158. 
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less fertility of the hermaphrodites due to lessened opportu- 
nities for the pistils to obtain nutrition rather than to defect- 
ive pollination. The cause of the tendency to abort the 
stamens in many Labiatas he thought scarcely identical with 
that which causes gyno-dioecism. Mr. Meehan's papers will 
appear in full in the Proceedings of the Philadelphia Acad- 
emy. After discussion, the club adjourned. 

Thursday, 9 a. m. — The club was called to order by the 
President. About thirty present. W. H. Hale, chairman of 
the committee appointed, made a report adverse to the forma- 
tion of a botanical section. The report was adopted. 

A letter was read from Mr. J.D. Rockefeller inviting the 
club to visit his grounds, which, being largely natural, might 
be of interest. As it was impossible to spare the time, the 
club instructed the Secretary to express their thanks for the 
kind invitation and regrets that they were unable to accept it. 

Mr. Meehan moved the appointment of a committee to 
draft resolutions on the death of Dr. Asa Gray. The chair 
appointed Messrs. Meehan, Barnes and Kellicott. 

Mr. Beauchamp called the attention of the club to living 
specimens of Erythraea Centaurium which he had brought 
for the use of the members from the original station at 
Oswego, N. Y. He then read a paper upon the Onondaga 
(Indian) names for plants, in which he enumerated the 
names of the chief plants known to these Indians, and gave 
their signification. 

Mr. Meehan spoke on the tendency to irregularity in the 
tubifloral Compositae. In Silphium perfoliatum and many 
other Compositce two of the five lobes of the corolla are 
approximated to form an " upper lip,'* and three to form a 
*' lower lip." The gynoscium is also frequently involved in 
this irregularity, and instead of being straight bends against 
the lower lip even when to do so it has to oppose the action 
of gravitation. 

Dr. E. L. Sturtevant exhibited a large series of water- 
color drawings to illustrate the variability of the fruit of wild 
and cultivated species of Capsicum, a genus which he thinks 
contains but a few species, instead of the many which have 
been described. 

Mr. B. E. Femow endeavored to answer the question, 
** What is a tree?" by proposing a definition for the term. 
After showing the looseness of present definitions and the 
need of greater precision in the use of the word, he defined 
trees as woody plants, the seed of which has the inherent 
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capacity of producing naturally within their native limits one 
main erect axis not divided near the ground, the primary 
axis continuing to grow for a number of years more vigor- 
ously than the lateral axes, and the lower branches dying otl 
in time. 

The definition was objected to, and a lively discussion 
ensued, participated in by several members of the club, 
which the last speaker summed up by saying that we should 
still have shrubby trees and arborescent shrubs. 

Friday, 9 a. m. — ^The club met in the hall of general ses- 
sions. Upon motion, the President appointed as a committee 
to nominate officers for the ensuing year Messrs. Scribner. 
Barnes and Meehan. The committee to draft resolutions 
upon the death of Dr. Asa Gray reported the following, 
which were adopted by a unanimous rising vote : 

Resolved, That the Botanical Club of the American Association for 
the Advancement of Science sincerely regrets that, meeting as it does but 
OQce a year, it should be among the last of similar associations to place 
OQ record its sense of the great loss which the whole world of science 
sufiers by the death of Prof. Asa Gray. 

Re9olvedf That, though among the last to contribute to the wreath of 
Horrow with which science everywhere is crowning the memory of Dr. 
Gray, this body takes a mournful pride in rememl^ring that he was one 
of its honored members, and that it was as a botanist he won such emi- 
nent renown. We feel that we have a right to be among the chief of 
mourners at his departure from the field of labor he loved so well, and 
in a special degree to unite in sympathy with the many thousands who 
miss him everywhere. 

Be$olved, That copies of these resolutions be forwarded to the family 
of our deceased friend, and given to the botanical and other scientific 
joumab for publication. Thomas Mebhan, 

0. R. Barnes, 
D. 8. Kellicott. 

A paper by Dr. Geo. Vasey upon the ** Characteristic 
Vegetation of the North American Desert" was read by Mr. 
Tracy, and illustrated by a number of lantern views of plants 
exhibited by Dr. E. P. Howland. This paper will appear 
in full in the Gazette. 

Mr. C. R. Barnes spoke on the acridity of Arisaema 
triphyllum. Following up a suggestion in a note by Stahl 
in the Biologischcs Centralblaii (see this journal, p. 2J.), ex- 
periments were made to determine whether the acriaity of 
the expressed juice of the corm could be removed by filter- 
ing out the raphides. After one filtration the acridity was 
almost lost, while upon a second filtration the juice was en- 
tirely bland. It would seem likely, therefore, that the in- 
tense burnin<( sensation was due to the penetration of the 
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mucous membrane of the mouth by the raphides, though 
this has not yet been crucially tested. 

Mr. Lazenby mentioned the fact that the corm of Calla 
was less acrid than the petioles, and that it contained smaller 
quantities of crystals. 

Mr. A. A. Crozier sent a paper on the secondary effects 
of cross-fertilization, which was read by Mr. Cowell. lie 
had crossed many varieties of apples and other fruits to de- 
termine whether any effect appeared in the fruit of the 
first year, but his experiments led to the belief that it did not. 

Mr. Cowell dissented from this view as contrary to his 
experience. 

Mrs. Henrietta L. T. Walcott described and exhibited 
specimens of an amber-fruited choke-cherrj', collected in 
Dedham, Mass. The chief differences are in the somewhat 
broader leaves, three or four times shorter and more compact 
racemes, and the amber-colored fruit. Dr. Sereno Watson 
proposes for it the varietal name leucocarpa, 

Mr. W. R. Lazenby exhibited the two forms of Ampe- 
lopsis, one of which adheres to brick or stone walls, trees, 
etc., by means of the disk-like expansion on the tendrils, 
and the other of which will not climb walls and forms no 
disk«9. The latter is the only one sold by nurserymen, and 
much disappointment ensues from its failure to clamber over 
walls. 

Mr. Beauchamp disagreed with Mr. Lazenby, and thought 
the tendrils were modified to suit circumstances. 

Dr. Campbell suggested that the nursery plants were A. 
hederacea of Europe, and not A. Virginiana. 

On Friday afternoon at 2 o'clock about forty members of 
the club boarded a special Brooklyn-line car, and, after a 
pleasant ride across the city, alighted at Brighton, w^ re a 
few minutes' walk took them into a wild glen, with numerous 
side ravines cutting into it. The regi(m was not specially 
remarkable botanically, but served to give a fair idea of the 
August flora of the country. Jeffersonia diphylla was col- 
lected in fruit, and proved to be a rarity to eastern botanists. 
The mycologists gathered the richest collection, but all 
brought in some plants of interest. At 5 : 30 the car was 
tbund awaiting the party, and an hour's ride brought them 
again to their lodgings. These short excursions are among 
the pleasantest features of the Association, and serve to pro- 
mote the friendly intercourse which is perhaps as important 
and beneficial as the information gained. The club feel 
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under special obligations to the local botanists who perfected 
the arrangements and did so much to make the trip pleasant. 

Monday, 9 a. m. — ^The club was called to order by Dr. 
W. J. Beal, in the absence of the President. 

Mr. Joseph F. James exhibited a series of forms of Den- 
taria laciniata and D. multifida, and held that the latter 
should be considered as a variety of the former. He also 
showed an abnormal form of Asclepias tuberosa with flexu- 
ous stem and sub-opposite leaves, which he thought entitled 
to the varietal name ^Jiexuosa. 

Mr. F. L. Scribner gave some observations on nomen- 
clature. He read an extract from a letter of Dr. Hackel 
(see page 243) on the citation of authorities. He stated the 
objects of citation to be two, viz., to fix the species meant 
and to furnish a clew to the literature. The following case 
was cited : Pursh described Stipa membranacea ; Thurber, 
ignorant (as almost every one was) of Pursh's name, called 
it Eriocoma cuspidata ; it turns out to be an Oryzopsis ; 
ought Scribner to go back to Pursh's specific name, membran^ 
acea^ or is he right in calling it Oryzopsis ctisfidaia Scrib. ? 

The general topic awakened discussion. Mr. Barnes 
contended for the indivisibility of a plant name and the cita- 
tion in lists, etc., of a single author after it, without any in- 
tention of " giving credit." 

Mr. James and Mr. Beauchamp thought the author of the 
specific name ought to be cited in parenthesis, a proceeding 
the uselessness of which either for reference or *' credit'' 
was pointed out by Mr. Scribner. 

Mr. F. L. Scribner also read a paper on Sphaerella Fra- 
gari«, the strawberry leaf-blight. As a justification for the 
formation of the common name, he stated the principle 
adopted by the section of vegetable pathology. The diseases 
or injuries caused by Ramularia, Cercospora, etc., are called 
"blight;'' those caused by Uredineae are "rust ; " those due 
to Phyllosticta, Septoria, etc., are " leaf-spot." The author 
enumerated and remarked on. the fungi thought to represent 
the stylosporic form of Sphaerella. He has found the sperm- 
agonial stage, he believes, which is quite distinct from Sep- 
toria aciculosa. We therefore know all three stages of the 
Sphaerella. 

Mr. Meehan spoke on the functions of the peduncular 
bract of Tilia, He thinks it is, among other things, for the 
purpose of holding up the peduncle so the flowers will not 
hang too close together, and also to bring them under the 
leaves so that bees can work at them in wet weather. 
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Mr. D. H. Campbell spoke of the germination of Mar- 
silia ^gyptiaca. Of spores from herbanum specimens eleven 
years old, fifty per cent, germinated, and of those five years 
old, almost all grew. From 10-12 hours suflSces for the 
germination and complete formation of male and female 
prothallium. 

The committee for nominating officers for the ensuing 
year reported, naming for President, T. J. Burrill, of Cham- 
paign, 111. ; for Secretary and Treasurer, D. H. Campbell, 
of Detroit. Thev also recommended the establishment of 
the office of Vice-President, and nominated B. D. Halsted, 
of Ames, Iowa. The report was adopted and the officers 
elected. 

Dr. Vasey sent to the club a report of progress of the 
Botanical Exchange Club. (See p. 240.) 

Tuesday, 9 a. m. — W. R. Lazenby spoke of the flora of 
Ohio, referring chiefly to that of Franklin county, which 
showed 714 Phanerogams, and not a single Ericad. 

F. L. Scribner made some remarks concerning Andro- 
pogonece, referring to Hackel's forthcoming work. [This 
paper will be published later in the Gazette, together with 
citations of herbarium numbers, so as to make it immedi- 
ately available to American botanists. — Eds. J 

Changes in host plants, induced by Puccinia graminis, 
were discussed in a paper sent by V. M. Spalding. The leaf 
where aflfected is three times as thick as elsewhere. In wheat 
the epidermal cells are often enlarged and ruptured. Con- 
tents of cells show chlorophyll bodies decomposed. He re- 
ferred also to the changes in the grain. 

M. B. Waite spoke of changes in the fungus flora near 
Champaign, 111. 

W. J. Beal gave an account of the flowering plants of 
Northern Michigan. 



Abstraets of the botanical papers read before sectioo F of the 
A. A. A. S., at the 37Ui meeting, Cleveland, Ang. 15-22, 1888. 

A plea /or uniformity in biological nomenclature : by N. L. 

Britton. 

The paper cites the discrepancies in the application ot 
the law of priority in the binomial and trinomial citation 01 
organisms and urges a method to secure uniformity. 

[Dr. Brilton is absent in England, and his paper did not 
reach the^ection. As only the above extract was read, there 
was no discussion.] 
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A study of Hydrangea as to the objects of cross fertilization : 

by Thos. Meehan. 

The author detailed a number of facts connected with the 
structure and development of allied species of Hydrangea, 
and argued that on no theory of evolution based on adapta- 
tion to insect visits could these changes occur. He con- 
tended that variety must exist in order to provide for order, 
and that variations, as we see in Hydrangea, can be of no 
special benefit to the plant, but exist for mere variety's 
sake. 

A -phase of evolution : by E. Lewis Sturtevant. 

Botanical varieties are the unit of evolutionary progress 
under vegetable culture, as evidenced by a study of cul- 
tivated and wild dandelion. Colored drawings and her- 
barium specimens were exhibited demonstrating the sub- 
stantial identity of garden varieties with wild varieties, and, 
conversely, showing the types for new future varieties. 

[Discussed by Messrs, Campbell, Tracy, Riley, Lazenby 
and Meehan.] 

Notes on the inflorescence of Callitriche: by Jos. Schrenk. 

The bracts of the inflorescence, which Caspary calls 
stipules and Schenk calls trichomes, the author finds to be 
bladders filled with air and with walls of a single layer of 
cells. The cavity of these organs is schizogenous and they 
are equivalent to phyllomes. Their purpose is to give 
necessary buoyancy to the apex of the stem. A study of 
the histology of the flower-cluster makes the author believe 
that the stamen and pistil constitute one flower, so that it is 
not monoecious, as described, but perfect. 

[In the absence of the author, the paper was read by the 
Secretary. No discussion.] 

Hygroscopic movements in the cone-scales of AbieiinecB : by 

Albert N. Prentiss. 

In most of the Abietinea^ soon after the maturation of the 
cones, the persistent scales fold backward or outward from 
the axis to permit the ripened seeds to escape. The scales 
are very sensitive to moisture, and in many species exhibit 
very rapid movements when wet, as with rain. This is 
especially well seen in the cones of Tsuga Canadensis, in 
which the widely-open scales become completely closed in 
twelve minutes. This property of the cone-scale is found to 
be very eflicient, first, in loosening the winged seeds from the 
scale which bears them, and second, in favoring the wide 
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dispersion of the seeds, as the cones open and close many 
times before all the seeds are sown, thus securing their 
transport in different directions by the varying winds. 

[The above abstract was read by the Secretary. No dis- 
cussion.] 

Same new /acts in the life^history qflucca and the Tucca moth : 

by Thos. Meehan. 

The author gave some figures in regard to the time oi 
opening and the duration of the flowers, with notes on the 
lime and duration of the moisture exudation from the peri- 
anth. The cause of Jhe sudden stoppage of the waste was 
discussed, and some remarkable facts in connection with 
Pronuba yuccasella, observed by Dr. Riley, confirmed. The 
remarkable adaptation by which an insect is made to do the 
work of self-fertilization which the plant could just as well do 
for itself was contrasted with similar observations in the 
animal kingdom. 

[At the suggestion of Mr. Barnes, the President of the 
section. Dr. Riley, replied to the paper. He restated the 
facts, which had been demonstrated conclusively, that Yucca 
was incapable of self-fertilization, and that Pronuba cross- 
fertilizes the flowers and oviposits in the pod. He cited 
Trelease's observations on the nectary, sho'Aring that the 
moth gets no reward in nectar for this work. He character- 
ized Mr. Meehan's conclusions as totally unjustifiable. Mr. 
Day remarked that his plants of Yucca were self-sterile, and 
he had no hesitation in saying that they were functionally 
dioecious.] 

On the cause and significance of dichogamy in flowers: by 

Thos. Meehan. 

The author repeated the announcement of his discovery, 
made first through the Proc. Phil. Acad.y that it takes a 
longer-continued amount of heat to excite growth in the fe- 
male than in the male organs of flowers, and that varying 
seasons will therefore advance or retard the several sexual 
organs accordingly. Therefore, there is absolutely nothing 
in connection with the visits of insects to account for dich- 
ogamy, which is solely an accident of climatic environment. 

[In the discussion which followed, Messrs. Day, Femow 
and Barnes wholly dissented from the conclusions reached 
by the author.] 

Adaptation in the honeysuckle and insect visitors : by Thos. 
Meehan. 
The author gave all the points in the flowers of certain 
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honeysuckles, and the development of the extraordinarj- 
amount of nectar from which the plant derives its common 
name, and showed that the insects which visit the flower for 
the sweet secretions take no part in the pollination of the 
flower. This office is performed by pollen-gathering insects 
for which no special adaptation has been made, and which 
rather aid self- than cross-fertilization. 

[Discussed by Messrs. Tracy, Day, Lazenby, Campbell, 
Burrill, Barnes, Sturtevant and Riley, most of whom dis- 
agreed with the deductions of the author.] 

Systematic position of the Rkizocarpece: by Douglas H. 

Campbell. • 

The paper gave an account of the author's studies in the 
embryology of Pillularia and allied forms, which show the 
Rhizocarpeas to be more nearly related to true ferns than 
heretofore supposed. The more intimate researches were 
carried on by means of paraffin imbedding and serial sec- 
tions. The Older literature was cited, and much shown to be 
erroneous on account of unsuitable methods. 

[The work was commended by Messrs. Barnes and 
Burrill.] 

Pollen germination and pollen measurement: by Byron D. 
Halsted, 

I. The author, in studying the germination, sought to 
improve upon the methods, and after considerable trial 
adopted for holding culture liquid the artists' well-slabs, con- 
taining as large a number of wells as possible of such size 
that they can be covered with thin glass. The advantages 
are obvious in the comparison of various sorts of pollen un- 
der the same conditions or of the same sort in various solu- 
tions. 

II. The second part of the paper gave measurements of 
various pollens, both moist and dry. 

[No discussion.] 

Comparison of the Flora of eastern and western Michigan in 

the latitude of 44^ 4c/ : by W. J. Beal. 

The paper describes the climate and topography of the 
lake shores in the locality named. The following northern 
plants were found on the east side of the state, and not on 
the west side : 

Ribet lacuMre Ifoir. Carex Backii Boott 

Kaimia anguM^olia L. Carex MerUin Willd. 

Kaimia glauca Ait Carez capUlaris L. 

Dmoocephalum parviflorum Nutt Carex Houghtonii Terr. 
Pioea aiba LinK. Botrychium Lwnaria Swarts. 

Sparganium. $impUz Hudson. Botrychium HmpUx Hitchcock. 
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The following southern plants were found on the west 
side and not on the east : 

AiXT dasycarpum Ehrh. Ulmusfidva Michx« 

RubuM occidefUali$ L. Ulmus raoemosa ThomaB. 

Sambucus Canadensis L. Adiantum pedatum L. 
Sattafrot cfficinale Nees. 

These lists, so far as they go, support the prevailing be- 
lief that the west side of the state has the milder climate, a 
view based upon the fact that tender fruits thrive better on 
the west than on the east. 

[No discussion.] 

Observations on the succession of forests in northern Michif^an : 

by W. J, Beal. 

After referring to various unsatisfactory and unscientific 
theories as to the cause of the change in the character of a 
forest when a *' second growth" appears after clearing or 
burning of the virgin forest, the author gives an account of 
his observations in various localities in >lichigan. In a vir- 
gin forest there are, in addition to the Coniferae, scattering 
trees of maples, oaks, ash, aspen and various shrubs and 
deep-rooted perennial herbs. The young deciduous trees 
are small and spindling, and almost always come from clus- 
tered roots called '* grubs,'' showing that the present growth 
is not the original sprout, but the second, third or fourth 
from the same root. Often smaller plants, only a few inches 
high and less than an eighth of an inch in diameter, are found, 
which show by the bud-scale scars that they are four to ten 
years old. It is not difficult to find oaks under eighteen 
inches high that are twenty or more years old, and, as the 
present may be the third or fourth sprout, it is not improba- 
ble that the root is sixty to one hundred years old. All the 
deciduous trees named show the same mode of growth, 
while the young hemlocks and pines do not behave so. On 
examining "stump lands*' which had just been burned over, 
abundant shoots of the deciduous trees named were found 
coming up from the stumps or roots, but no pines or hem- 
locks. Older stump lands show the same facts, the young 
deciduous trees, however, being larger. 

On *' jack-pine plains,'* where the second growth is still 
predominantly the jack-pine, seventy-two species of plants are 
quite uniformly observed, of which sixty-eight are peren- 
nials, including among trees two aspens, three oaks and one 
pine, with occasionally two other pines. Of the trees, the 
oaks survive fires in the way above indicated, the aspen 
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seeds are easily blown in by the wind, and seeds of the occa- 
sional pines come from neighboring territory. Pinus Bank- 
siana, however, is specially adapted to seed itself in the same 
place by the persistent closure of the cones, which are borne 
even by very young (five-year old) trees. Only unusually 
dry weather, the death of the tree or the heat from a fire will 
cause the scales to open and allow the seeds to escape. Of 
seeds 2-4 years old, 95 per cent, germinated ; from 4-6 years 
old, 85 per cent. 

Thus, when the second growth is different from the first, 
it is explained by the persistence of the deciduous trees 
already present or the introduction of new species in the 
ordinary course of seed-distribution. When it is not diflfer- 
ent it is because the species of pine is specially adapted to 
reestablishing itself. 

[After a few questions, further discussion of the paper 
was postponed until Monday morning, when Mr. Femow 
wished to speak upon it. He was called away suddenly, 
however, and the discussion was not resumed.] 

Discovery of the production of immunity from contagious dis- 
eases produced by chemical substances formed during bac- 
terial multiplication : by D. E. Salmon. 
The author discussed and answered objections to this 
theory of immunity, which was presented to the Association 
in i8§6. MM. Duclaux, Roux and Chamberland endeavor 
to minimize his discovery and claim priority, though their 
work is more recent. The early experiments were defended 
and their demonstrative character shown. The author, there- 
fore, continues to claim priority. 
[No discussion.] 



BRIEFER ARTICLES. 

The Botanical Exehange Club. — As there is no regular committee to 
report ou the Exchange Club, and aa that club owes an account of itaelf 
to its parent, the Botanical Club of the A. A. A. S., the following informal 
report has been prepared : 

At one of the sessions of the club held during th<« New York meeting 
of the A. A. A. S., the Rev. Thomas Morong suggested that a botanical 
exchange club, si miliar to those existing in Europe, be formed in this 
country. The suggestion met with the hearty approval of many members 
of the club. A committee, consisting of Dr. George Vasey, Dr. Sereno 
Watson, Dr. N. L. Britton, Rev. Thomas Morong and Prof. Byron D. 
Halated, was appointed with power to act for the club, and to report 
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through the botanical magazines. The committee published, first in the 
Gazette, and in the BuUeiin for February of this year, a preliminary out- 
line for the organization of the Exchange, based on the rules of the Bo- 
tanical Exchange Club of the British Idles, and asked for suggestions and 
improvements for a permanent constitution. A few months later the 
committee published a note announcing the location of the head-quarters 
of the Exchange at the National Herbarium, in the Department of Ag- 
riculture at Washington, and soon after the final report of the committee 
came out in the June number of the botanical magazines in the form of 
the governing rules of the Exchange. 

As at present ccnstituted, then, the Botanical Exchange Club consists 
of a number of persons organized for the purpose of exchanging botanical 
specimens, and governed by certain rules. The correspondence, finances 
and general management of the Exchange are in the hands of a director. 
A considerable number have already become members, and packages of 
specimens are beginning to come in. With the increased membership 
and contributions that the Exchange will have by the end of this season's 
botanizing, the director can soon put the exchanging into full active 
operation. 

Printed copies of the rules will be distributed, and an opportunity 
will be given to any of the botanists present to become members of the 
Exchange. The annual fee of two dollars has been set for the purpose 
of paying the expends of printing, transportation of specimens and 
correspondence. 

All packages and correspondence should be addressed to Dr. George 
Vasey, Director of the Botanical Exchange Club, Department of Agricult 
ure, Washington, D. C. 

A list of new mosses of N. Am«~The descriptions and drawings of 
the following mosses, by F. Reoauld and J. Cardot, will be issued shortly 
in the Botanical Gazette : 

Microbryum Flferheanum Sch. var. fTenrici. ^Kansas (Henry). 

Weisia viridula Brid. var. nilida, — Jx>uisiana (Ltnglois). 

Dicranum hyperiy/reum C. Mull. var. papiUomm. — Greenland. 

Dicranum sabuldcrum (Z>. tpurium var. condensatum Lesq. et James, 
non D. condensatum Hedw.). Southern States. 

Dicranum sroparium Hedw. var. sulcatum. — Miquelon (Delamare). 

Dicranum Hou>elUi, — Oregon (Howell). 

Dicranum Miqudonense. — Miqueloo (Delamare). 

FHssidens incurvus Schw. var. brevifolius. — Louisiana (Langlois). 

Tfichodm (r)/«r(/Wtu«.- Florida (Sawyer). 

PhysoomUrium pyrifurme Brid. var. Langloisii. — Louisiana (Lang- 
lois). New Jersey (Green). 

Bryum Snu'yen.— Florida (Sawyer). 

FuntinalU Oregonensis (sub-species of K antipyretica), Oregon 
(HoweU). 
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Alsia Calif omica Sull.var. flageUifera, — California (Miss Mann). 

Eurhi/nchium slrigosum B. S. var. Bamesii, — Idaho (Leiberg). 

Ptagiothecium dentieulatum B. 8. var. microcarpum.— Idaho (Leiberg). 

AmUystegium riparium B. S. var. semUum. — Kansas (Henry). 

ArtMystegium riparium var. Floridanum. — Florida (Garber). Louisi- 
ana (Langlois). 

Hypnum symmetricum (sub-species of H. undncUum). — Idaho (Lei- 
berg). Oregon (Howell). 

Hxfpnum arcucUum Lindb. var. Americanum. — Louisiana (Langlois). 

Silk seeking pollen.— Director Speer, of the Iowa experiment sta- 
tiou; is making some interesting experiments on the fertilization of corn. 
It is found that the silk will remain green and in a receptive condition 
and grow in length for a long time if not fertiUzed. Some silks just 
measured which have been out nineteen days, but covered to prevent 
fertilization ; are sixteen inches beyond the ear. In one instance a few 
silks were fertilized the second day after they appeared, and six days 
later the remainder, two sizes of kernels appearing on the ear. In an- 
other case the ear was covered until the silk was well started and then 
pollenized. Twelve days later it waa examined and found to have set 
almost perfectly, but the kernels toward the base of the ear were the 
smallest, showing that the longest silks required the most time for fertil- 
ization. In ordinary cases the silks from the base of the ear appear 
much the soonest and the lower kernels become fertilized first. I a an- 
other case where the outer (lower) silks were cut off and the whole left 
exposed a greater difference in size between the top and butt kernels 
appeared. Silks were repeatedly cut off and the ear afterward success- 
fully fertilized, proving that it is not the forked apex of the silk alone 
that is receptive. , A. A. Crozier, AmeSj Iowa, 



EDITORIAL. 

Another proposition was made and considered this year to erect 
the Botanical Club of the A. A. A. S. into a section, or at least a sub-sec- 
tion. Fortunately, we think, the committee reported adversely to the 
proposition, after consulting the council and those who have had some 
experience with similar movements in other sections. We hope that this 
endeavor will not be renewed. It tends, even when unsuccessful, to ex- 
aggerate the importance of the club, and to that extent to interfere with 
its usefulness. 

Another proposal which we think would be equally harmful should 
it be acceded to was that the club request the council to publish its pro- 
ceedings in the regular volume. The Botanical Club should hardly be 
formal enough to be said to have " proceedings." It is to be the place 
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where the short and less important observations can be set before our 
fellows: where the progress of investigations can be stated and coiipera- 
tion asked ; where movements for the benefit of botaniste (such as the 
Ebcchange Club) can be initiated; where the botaniste can meet infor- 
nially and become better acquainted. Such were the objects of its founders, 
and these features it should be our endeavor to preserve. Any attempt 
to dignify it by adding formalities or limiting its freedom of speech 
would only ruin it 

As IT IS, there is a growing tendency to encroach upon the biological 
section. The sectional committee this year followed the precedent of the 
past two years, and arranged the programme so that all the botanical 
papers were read in the morning, and all the zoological in the afternoon. 
This year the " cutting " of zoological papers by the botanists was more 
marked than ever. Hardly a corporal's guard was present in the after- 
noon. The zoologists, who largely attended in the morning, complained 
of the desertion, and with justice. We. are quite convinced — the convic- 
tion has been growing for two years — that the programme should be once 
more arranged so as to intersperse the papers. Not that botanists should 
be made to listen to what they don't want to hear, but they should not be 
invited to desert the section, for they are likely to hear a zoological paper 
which will be quite as instructive and suggestive as a botanical one. 

We are quite unable to account for the fact that in general the 
Botanical Club was better attended this year than the biological section. 
The zoologists were in the minority, both in number of members and 
number of paper?. Very little can be claimed, however, for the quality 
of the botanical papers. With some exceptions, they showed a narrow- 
ness of observation and a superficiality of study which were lamentable. 
If we may assume the hortative, do let us broaden our conceptions of 
investigation, and when a subject is undertaken, look it from all sides, 
study it« literature, and bring our observations and experiments to bear 
upon it in such a way that we reach not a conclusion, but the conclusion, 
and the only conclusion. If we do not narrow it to that point we lose aii» 
and have merely our trouble for our pains. 



OPEN LETTERS. 



Prof. B. Hackel, on the citation of authors. * 

If Mr. Bt^'-tham prop<8es the reduction of a K<*nu8 to a motion of 
another without giving a complete list of the changes in nomencljiture 
which results from that alteration, he is ryd crtwsuirrfd the author of any 
combination of names which is made by other j)er-on8 a tupting the 
reductions. For instance, TricKlia acuminata, ambigua, mutica, stricta, 
Texana, etc., are no names of Bentham's, because \ou van never quote a 
page of his works where these names are to be found. 

» Kxtnu'i from a leiirr a<ldrt»Ksed i« Dr. (George Vaacy. Oi'U)l»€r, Is^;;. 
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On the other hand, are you sure that Mr. Benthara, if <^xamining all 
the species named above, would maintain them all with the rank of 
specie-* ? Possibly, yes ; but y« u can assert nothins:, and therefore you 
can not attribute such names as TriodiaTexana to him. ♦ ♦ ♦ 

As matters now are we must quote Triodia Texana Vasey in ** The 
Grasses," etc., etc. The botanist who seeks this name in your book finds 
the indication " Tricuspis Texana Thurb.," and i ow he is at a loss where 
to find more information about that species. The author of Triodia 
mutica is F. L. Scrib. in Bull. Torr. Bot Club X, p. 30. He is also th«» 
author of Hilaria rigida (in Bull. Torr. Bot Club IX, p. 86), not Bentharo, 
who, in Notes on Gram., p. 62, mentiors only H. cencnroides, H. Jamesii, 
H. mutica, H. sericea, as congeners. 

It is true that it is no merit to change a name if another has given 
the reasons for changing it, but the quotation of any name of author 
behind a combination of names expresses or proposes no acknowledgmerU oj 
merit at all, but serves only to guide the botanist in his search for infor- 
mation about the specieb. This is the principle recognized by most 
European botanists, and it implies the other principle that th^ quotation 
of the book where to find information is more important than that of 
the author of the name. 



Concerning nomenclature. 

I was much surprised when I read in the Botanical Gazette (June, 
1888, p. 161J : ** Shtll the law of priority apply only to the combined 
generic ana specific name, or to the specific appellation as well?'* 

If I understand it means a doubt as regards the fixity of a specific 
name when a species is transferred to another genus. 

This point nas been clearly considered and settled in the 57th article 
of our Laws of Nomendaiure, recommended by the Botanical Congress 
held at Paris in August, 1867* : 

** When a species is moved into another genus the specific name is 
maintained, unless there arises one of the obstacles mentioned in the 
articles 62 and 63." (If the name exists already in the genus or could 
lead to some misconception.) 

This rule is in- conformity with the general principle not to change 
names without absolute necessity. It has also an advantage, which is to 
help remembering a species formerly in another genus. 

W** follov? that rule in several cases more or less analogous to our 
scientific nomenclature. When Mexican cities have been transferred 
to the United States their names were not changed ; when the name of a 
city is changed, those of the streets are kept; and if John Brown discov- 
ers that his real family name is Smith, he would be John Smith. 

Allow me to recall that our rules were first submitted to a committee 
of eminent botanists of five different nationalities, afterward discussed 
in three sittings by more than a hundred members, and finally adopted 
by universal consent Since that time I never heard any objection to the 
fixity of specific names, and if new names are given that are not neces- 
sary I would consider them as null. 

OeneMf Switzerland, Alph. Dk Camdolle. 

Polygamous flowers in the watermelon. 

One of the characters given for CucurbitaceaB is ** flowers moncBcioos 
or dicecious." In making some crosses to-day on the Volga watermelon, 

^TransUted in EngliBh. Reeves <& Co., London. 1868. 
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A variety from southern Russia, I discovered that the so-called pistillate 
flowers possessed btamens. One hundred flowers were examined, and 
there were stamens in all. In seventy-six cases the stamens were three, 
the same as in the staminate flowers, which were present in about the 
usual number. In the others the stamens ranged from one to Ave. Where 
five were present they alternated with the five petals, and with the five 
parts of thp pistil in such casec Of the three stamens usually found, one 
stood alternate with the petals and the other two oppo(*ite to them, each 
of the latter showing by its position and larger size that it represented 
two. A. A. Crozieb. 

Ame$t Iowa, 



CURRENT LITERATURE. 



A liottt-lndejc of tungl. 

Those who are acquainted with tlie Cryptogamic herbarium of 
Harvard University know what voluminous indexes are kept up to 
facilitate study of that splendid collection. In publibhing an index to 
the hostM of parasitic fungi* the director and curator of the herbarium 
have placed at the disposal of students of fungi a most important help, 
one which will not only prevent the duplication of much drudgery, but 
will also greatly facilitate a more aocuraU! study of the mycologic flora, 
and, therefore, *' tend to lessen the amount of indiscriminate species-mak • 
ing, which has already become a serious evil." The index consists of a 
list of host plants arranged in the usual order, and in nomenclature fol- 
lowing generally Watson's index. These names are printed in bold -face 
type, and followed by the names of fungi occurring upon them. Synonyms 
are but sparingly given, usually only those which have appeared in con- 
nection with the record of the occurrence of the species on particular 
hoets in N. A. 

It is needless to dwell upon the utility of this publication. It com- 
mends itself at first thought to mycologists. The typography and arrange- 
ment are excellent The authors expect to complete the work during the 
coming winter. Copies can be obtained for $1, by addressing either of 
the authors, at Cambridge, Mass. 

Tlie pUint cell. 

It is a little over twenty years since Hofmeister's " I-iehre von der 
Pflinzenxelle " appairt^d. and in tho^o twenty year^ a vast advance has 
been made in our knowledge of the finer structure of the plant cell by 
means of the improve<l optical appliances, and particularly the methods 
of investigation. As no work bus appeared since the claj^slcjil treatise of 
Hofmeister which gives in compact form a statement of the knowledge 
we possess about the plant cell, this lKK)k'of Dr. Zimmermann is specially 

iFablow. W. O. and Sbymouk. A. B.— A proviftloual hcmt Index of the fungi of the 
V. 8.— Pan 1— PolypeUlce, pp. 52. wi- rtty- «*vo. ('ambridge : [the authors] August, 1H88. 

*ZlMMBaMA!fN. A.— Die Morpbologie and l*hyaioloci<* der PfUntenieUe. (Sep.-Abdr. 
aiu der EncyklopAdie der NatorwisiienMrhafteo : Abtheiluog. Handbuch d. BoUoU.) pp. 
228, fin. 36. roy. Sto. Bre«Uu : Edward Trewendt. 18S7. 
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welcome. It forms a part of Schenk's Hand-book of Botany, parts of 
which have already been noticed in this journal (vol. x. 314 and 331), 80 
vast has become the literature of this subject that it has been quite im- 
possible for Dr. Ziramermann to test all the observations recorded, but be 
has evidently used great care in quoting results, and has gathered from 
many sources. In a bibliography, *' which lays no claim to complete- 
ness," 376 separate papers and works are cited. Botanists would thank 
the author had he done nothing more than summarize the chief points 
contained in these widely scattered papers; how much more do they owe 
him for the painstaking sifting and digesting which he has performed. 
The judicial remarks upon various opinions and theories seem to indi- 
cate a wise conservatism and the application of sound common sense to 
the intricate problems presented by the plant cell. 

It is quite impossible to review this excelleat work in detail in the 
space at command. We can serve our readers better by giving an insight 
into the scope of the work by citing the chapter headings. The first 
part (166 pages) treats of the morphology of the cell under the following 
main topics : Form of the plasma; intimate structure and chemical com- 
position of the cytoplasm ; the nucleus, its intimate structure and the 
chemical composition of the resting nucleus, nuclear division and coa- 
lescence ; the chromatophores, their finer structure, chemical composi- 
tion, inclusions, multiplication and metamorphoses; other organs of the 
plasma (such as cilia, eye-spots, etc.) ; proteid grains and crystalloids ; 
starch grains and similar bodies ; the solid and liquid inclusions of the 
cell ; chemical composition, form, finer structure, origin and growth of 
the cell-membrane ; cell- formation and growth. 

The second part (40 pp.) treats the physiology of the cell under the 
heads: th?ory of swelling and osmose; physical properties of the cell- 
membrane ; the hygroscopic parts of plants ; physical properties of the 
plasma ; aggregation ; and the mechanics of the cell. 

We venture to predict that this work will become as indispensable to 

students as Hofmeister's has been. American botanists especially will 

appreciate it the more because of the inaccessibility of most of the 

literature. 

Minor Notices. 

The seventh part of Hui^pot's Muscolozia Qallica" has been issued. 
It concludes the genus Ortholrichum, to which a key to species is given, 
and treatri the genera Encalypta, Schistostega, (Eviipodium, Dissodon, 
Tayloria, Tetraplodon, Splachnum. Ephemerum, P;!yscomitrella, Discel- 
ium, Pyramidula, Phy8Comitrium,Ento8thodon,Funaria,Mielichhoferia, 
Orthodontium, Leptobryum, Anomobryum and Plagiobryum. Bryolo- 
gi^ts will notice the new a sociation of the genera. The plates of this 
valuable work grow better and better. 

•HrasoT Th.— Muswologla QnUlca: Desorlptiona et flgures des moatsw de France et 
descontr^es volsinei. 761lvraIson. pp. lW-224. pi. Hii-lx. roy. 8vo. Cahaii: the aatbor. 
1888. Sfraucfl. 
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Thk ooMBassiONKEB of the State reservation at Niagara requested 
Mr. David F. Day, the well koown botanist of BuflSUo, to prepare a list of 
the flora of the vicinity of the falls. This list* comprises 909 species. 
Ck>mmon names and remarks on the localities and relative abundance 
are given. From Mr. Day's reputation for painstaking accuracy, we are 
•ore that the catalogue may be depended upon. 

The first bulletin^ of the division of pomology of the Department 
of Agriculture relates wholly to fruits which can only be cultivated in 
the Southern States or California. Two Japanese plums and three vari- 
eties of Japanese persimmons are figured in colors, and certainly look 
tenapting enough. The remainder of the report gives accounts of the 
growing of various tropical and semi-tropical fruits which are either now 
cultiYated or might prove profitable in the localities named. The num- 
ber is surprisingly large. 



NOTES AND NKWS. 

Dr. Douglas H.Campbell has been elected to the chair of botany in 
the State University of Indiana. 

In thb description of Polytrichum Ohioense.in the August Gazette, 
p. 200, Crowdin Mount, N. C, should read Crowder's Mount 

The professorship of botany at Bryn Mawr College has been con- 
solidated with that of biology, under the charge of Dr. E. B. Wilson. We 
are sorry to record this backward step. 

The Botanical Club, A. A. A. S., registered nearly sixty at Cleve- 
land. So great has been the exodus to Europe this summer that that 
number may be looked upon as large. The absence of botanists from 
east of the Hudson was conspicuous. 

Mr. B. T. Qalloway, at present asnstant in the section of vegetable 
pathology of the Department of Agriculture, will become the head of 
the section when Mr. Scribner assumes his duties at the University of 
Tennessee. The change will oc^ur in October. 

Dr. Delamare, whose work in connection with the Flora of Miquelon 
was noticed in this journal for June (p. 168). died recently at Miquelon, 
as we learn from M. Jules Cardot Dr. Delamare was an indefatigable 
collector, and had almost completed his botanical exploration of the 
island. 

Werminski gives* a brief account of his reseirches upon the nature 
of aleurone grains. He concludes that they are formed from vacuoles 
which contain proteids in solution. By Iohs of water in ripening the 
substance of the aleurone grain is precipitated through a physico- 
chemical process. 

*DkY, David K— A caulovue of tbe tloweiiax and fero-like pUnu growing withoat 
eolUratioD in tta«) ridnitx of the FalU of Niagara, pp. 67. 8vo. Troj : fhe Troy Pre« 
Co.. printen. 1S88. 

^Vah Dbman, H. E.~Report on the condition of tropical and temt-trqpical fruits in the 
U. 8. in 1887. pp. 149. pi. col. ill. 8ro. Washington : Gov't Printing-office. 1888. 

iRer. d. dent. boU Oeeellschaft y\. 199 (July 04. IS88). 
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Professor Jos. F. Jambs, lately of Miami University, will become 
pro^eiisor of botany at the State Agricultural College of Mfaryland at the 
opening of the college year in September. The institution is locat^ 
very near Washington, so that scientific companionship is not lacking for 
the teachers there. 

The extent of Dr. Gray's fame is well illustrated bv the fact that 
many of the smaller foreign periodicals, not especially botanical, have 
given longer or shorter notices of his life and works. Our attention is 
called to such a sketch, written by Dr. P. Magnus, in the NcUurwitmn- 
achaJUiehe RuncUchaUf published at Braunschweig, Germany. 

The meeting of the botanical section of the Philadelphia Academy 
of Natural Sciences held on February 18 was devoted to memorials of 
Dr. Gray by various members, each treating of a different phase of his 
work. Addresses were made by Mr. W. M. Canby, Prof. J. T. Rothrock, 
Dr. W. P. Wilson, and Mr. Thomas Meehan. A suitable series of resolu- 
tions offered by Mr. J. H. Redfield was then passed and ordered on record. 

In the last fascicle of the AnncUes de9 Science Naturdles {bolanique) 
(vol. vii, parts 2, 3, 4) MM. Bornet and Flahault continue their reviaioo 
of the NostocacesB of French herbaria. The present part includes the 
eight genera of the Nostoce», of which two, a new one, Wollea,* and 
Hormothamnion, are not found in Europe. From the enormous syn- 
onymy of some species, we judge that the revision has come none too 
soon. 

Section F, at the Cleveland meeting A. A. A. S., was rather unfortu- 
nate in its secretaryship. The secretary, Dr. N. L. Britton, was absent at 
Kew, England. Mr. B. E. Fernow, chief of the forestry division. De- 
partment of Agriculture, was elected secretary pro tern, ; but on Monday 
morning he received word of the death of his wife's father, and was 
obliged to leave. The conclusion of the duties devolved upon Mr. C R, 
Barnes, who was elected at the morning session. 

De Vries has lately studied the young absorbing roots of plants • ith 
reference to the mechanics of the tissues. He concludes from the fo' los- 
ing experiments that either the so called " bundle-sheath " {KenMcht*Mie) 
or the j>ericanibium, or both, bear the root pressure. A root oi Iris 
Pr^eudacorue, 12 cm. long, with the root tip uninjured, was placed under 
a pressure of 35 cm. of mercury. Every fifteen minutes a microscopically 
thin tangential section was cut from the root at a place 2 cm. from the 
tip. No water appeared at the surface of the cut until the shealh was 
reached, when immediately a drop was exuded. Similar experiments 
with like results were made upon tne roots of Dipsacus sylvestris and the 
stems of various plants. He also shows how the sheaih is adapted to re- 
sist the filtration of the water under root-pressure before it becomes sub- 
erized. De Vries also states that the movement of protoplasm in the 
cells which take up or transport water is such as to facilitate its passage 
to the vascular system in the interior. In the root- hairs the rotation is 
from one end to' the other ; in the epidermis parenchvma sheath and 
pericambium the chief stream passes over the tangential and transverse 
walls. The movement is strongest in the cells in which the absorption of 
water is greatest As the suberization of the walls proceeds it gradually 

decreases, and ceases when the process is complete.' 

^ » 

^Dedicated to our well known algologlst, Rev. Francis WoUe, and Inoludinc hii 
Spbeerozyga saccau. 

•See abstract In Bot Centralblatt. Band zxxy. 76 (1S88). 



Vol. XIII. No. lO.-BOTANICAL GAZETTE.-OCT.. 1888. 



Development of cork-win^ on certain trees. I. 

EMILY L. GREGORY. 

The name cork-wing has been applied to ridges of corky 
substance extending lengthwise along the young stems of 
certain trees and woody shrubs. One very prominent ex- 
ample is that of Liquidambar styraciflua, a tree which in the 
southern states attains a large size, the young branches of 
which are ridged with this cork formation, so that the tree, 
when standing leafless, has the appearance of being supplied 
with a set of troughs to conduct off the water. 

This peculiar habit of growth is exhibited by several other 
species of trees, which, however, differ less in appearance 
from the ordinary bark-producing tree. Such are certain 
maples, oaks, elms and a few others. The peculiarity of the 
Liquidambar tree is that the wings of the lateral branches 
project mainly from the upper side, thus giving the tree in 
winter the curious appearance before mentioned. It was 
with reference to this one-sided growth, together with the 
large amount of material seen to be expended in what seems 
a useless appendage, that a brief study of the manner of for- 
mation of these wings was undertaken. This led to a simi- 
lar study of some of the other trees referred to above. In the 
literature of cork and its development, this peculiarity is men- 
tioned as of sutlicient importance to admit of its receiving a 
particular name, but, so far as I have been able to learn, no 
special examination has been made of the so-called cork 
wings As distinguished from other forms of corky projections 
from the surface of dicotyledonous and coniferous growths. 
Dr. Carl Sanio, in his work on cork,^ remarks, with true 
scientific candor, '* It is extremely difficult to studv the de- 
velopment of cork wings.'' Sanio's ability as an investiga- 
tor and the amount and value of his contnbutions to botani- 
cal science are too well known to require proof here, and as 
this remark occurs in connection with what he says of the 
Liquidambar tree, it may be well to explain at the outset that 
the following results are not given as representing an ex- 

iPrlngBheim'iJahrbtleher. IMO. VoL IL Pm«8». 
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haustive study even of the few species examined, but rather 
as an introduction to an intended wider and more detailed 
investigation. 

In the whole range of vegetable anatomy there is, per- 
haps, no other subject about which so much has been written, J 
which still remains so obscurely treated in the ordinar}^ text- I 
book as that of cork formation in general, and more especially 
of that peculiar process which leads to the formation of bark. 
One reason for this is, without doubt, the lack of agreement 
among different authors in the use of the terms referring to 
the outer growths of woody stems of dicotyledons and gym- 
nosperms. For example, several text-books, written in Kng- 
lish, differ in the definition of the term bark, which, though 
acknowledL'ed to be a general, rather than scientific term, 
still deserves to be used in a manner to make clear what part 
of the stem is meant. Another very probable reason is, the 
difficulty of the subject itself and the fact tiiat each successive 
author, in writing upon it, introduces new terms and partially 
modifies the old. Owing to these facts, a summary of the 
terms used, with their definitions, together with a brief his- 
tory of the subject, may be allowed before entering upon a 
description of the work done. 

As to its history, it is, perhaps, unnecessary to state that 
cork was one of the first objects of microscopical investiga- 
tion, as this was purely accidental. Robert Hooke, about 
the middle of the seventeenth century, invented an improve- 
ment on the compound microscope of that time, and in order 
to show the importance of his invention, used pieces of cork 
among other objects. H. von Mohl was the first to publish 
a description of cork in an article entitled, Untersuchungen 
iiber die Entwickelung des Korkes, etc. 2. In this he showed 
that the bark owes its origin to the development of cork- 
lamellas inside the rind.^ Rudolf Miiller* followed him, but his 
w^ork was limited to the relation of the cork to the othef tissues 
of the rind of deciduous trees. Later, Hanstein,^ Schacht^ 
and Schleiden'^ made various studies in this field. After 

« Verm. Schriften, p. 212. 

3 Rind here in the general sense of German *' Rlnde," i. €., all that part of the stem 
ontKide the cambium ring. Primary rind, those cells of the fundamental tissue of the 
stem between the epidermis and the ring of vascular bundles. Seoondary rind, aU the 
phloem tissue, both of the original vascular bundles and whatever secondary growth 
may be added from the cambium layer. 

^Breslau Dissertation. 

6 Untersuchungen iiber den Bau und die Entwickelung der BaumrlDde. 
* Der Baum. 

7 QrundzUge der WissenachaftL Botantk. Sdeditioii. Page 283. 
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them came Sanio, who says that the previous investigations 
have reference mainly to the relation between cork and the 
Other rind cells, and that, while they make clear the meaning 
of this tissue in the household of cork-building plants, the his- 
tory' of its development, the law governing the succession of 
cell growth, etc., has not yet received attention. Schleiden 
had made the mistake of supposing the development to orig- 
inate in all cases from the epidermal cells. Von Mohl and 
Hanstein attributed it to the first layer of primary rind cells. 
Sanio now made a more thorough study of it in reference to 
this point, and showed that there is no uniformity as to the 
place of origin of the cork tissue, but that it begins, in some 
cases, in the epidermal tissue, in others, in the first layer of 
primar}^ rind cells, or in the second or third layer, and finally 
it may originate more or less irregularly, deeper in the rind tis- 
sues. The layer of cells which take on this activity, beginning 
to grow and divide, thus forming new tissue, was first namea 
cork cambium, Nageli named liphellogeu, Sanio showed that 
from this layer the cells of the cork tissue were cut off toward 
the circumference ; the same phellogen layer could also cut 
off cells toward the center of the stem, growth proceeding 
both in a centripetal and centrifugal direction. There was, 
however, this difference, the cells cut off toward the circum- 
ference were more or less corky in nature, while those de- 
veloped on the opposite side of the phellogen layer became 
parenchymatic tissue and might contain chlorophyll. 

In 1S77 von Hohnel** took up the subject again with spe- 
cial reference to the chemistry of the tissue, and gave as a 
reason for his investigations that, up to that time, the ques- 
tion, "What is the suberin of authors?" had not been 
answered ; that there were two principal views on the subject, 
the one, that suberin is nothing more than a physical modi- 
fication of cellulose : the other, that it is itself a substance 
forming an integral part of the wall whose foundation is cell- 
ulose. The latter view is fully sustained by his researches. 
He says suberin is just as distinctly a substance as cellulose 
or lignin. Farther than this, he shows how it is distributed 
in the wall and how it may be detected. By these tests he 
proves that much of the tissue heretofore considered cork 
consists largely of lignin, that these tissues alternate with 
each other, the lignin being produced early in the season, 
the suberin later. 

It will be impossible to make clear what follows without 

*6its. Beriobte der Wiener AkAd. d. w. Nov. Iif77. lxxti. 1. p. 587. 
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an explanation of the technical use of terms as generally 
agreed upon by diiferent authors on this subject, taking 
De Bary as authority wherever differences exist. Sanio 
named the cells cut off from the phellogen toward the center 
of the stem pkelloderm^ those cut off toward the circumfer- 
ence fhellem; von Mohl made a distinction between the 
plate-formed cells, that is, those of short radial diameter, and 
the longer ones, naming the former cork, the latter periderm 
cells ; this distinction being considered unscientific, inasmuch 
as both are developed alternately from the same layer, De 
Bary,^ who wished to retain the term periderm, determined 
to refer to this word all that tissue originating from the phel- 
logen layer. So that, as the terms are now used, periderm 
consists of tw^o kinds of tissue, that developed from the phel- 
logen, found on the outside of this layer, which is named 
phellem, and that formed on the inside of this layer, named 
phelloderm. According to von Hohnel, the phellem consists, 
or may consist, of two kinds of tissues — ti*ue cork cells, 
whose walls are suberized, and ligneous cells, whose walls 
are mainly wood. These latter are called phelloid, the former 
cork, and this without reference to the form of the cells, the 
substance of the cell wall being the ground of distinction. 
According to the plan of origin of the phellogen cells, there 
are two kinds of periderm, called superficial and deep-seated, 
sometimes, also, piimary and secondary, as the superficial, 
w^hen present, always precedes the deep-seated in order of 
time. De Bary makes this division, describes the superficial 
periderm and then says, *'the position of the internal is not 
determinate in a sense generally applicable to all cases." 
and that this is owing to the number of transition forms be- 
tween it and the superficial. He does not give the exact 
position of the phellogen layer of the internal periderm. 
Joseph Moeller,^^ in his Anatomic der Baumrinde, gives four 
classes of superficial periderm, considered with reference to 
the exact position of the phellogen layer. These, he says, 
may be reduced to three, when genetically considered. Ot 
these three, the first is when the phellogen layer is the epi- 
dermis ; the second, when it is situated in the primary rind ; 
the third, when in the phloem of the vascular bundles. This 
last, he says, may be considered a transition form between 
the superficial and the deep-seated. For the latter, it must 
be inferred its place is in the phloem of the secondary growth, 

•Comparative Anat. of Phanerogams and Ferns (£ng. trans.), pp. 114 and 544. 

i^Anatomie der Baumrinden. Vergleichende Studlen yon Dr. Joseph Moeller. Berlin, 

1882. 
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or the phloem produced by the cambium ring after it is com- 
pleted around the stem. 

Difficult as it is to harmonize the different ways of de- 
scribing the processes of periderm formation, as given by 
various writers, nearly all agree in the main features of that 
by which bark is produced, viz: bark is the product of the 
internal or deep-seated periderm, and it consists of all that 
portion of rind-tissue outside of this periderm, which tissue, 
cut off from nourishment by the corky layers of periderm, 
dies and is eventually thrown off. This is the Borke of the 
Germans and the ccorcc crevasstc of the French. ^^ One 
form of internal periderm originates from phellogen cells 
extending in a nearly continuous layer around the stem ; this 
<jives rise to the so-called ring-bark, examples of which are 
v'itis and Clematis. Another form of intern«il periderm 
arises deeper in the rind of certain stems on which there is 
nlreadv a superficial periderm. The phellogen cells of this 
form, instead of extending in one layer around the whole 
circumference, arise in such a manner that, as De Barv ex- 
presses it, "they abut on the outermost layer of periderm for 
the time being,'' referring here to the repeated formation of 
internal periderm ; the cork thus formed cuts off bark in the 
form of scales. The favorite example of this is the Platanus. 
Hence the two kinds, ring- and scale-bark. Now, accepting 
the definition of bark given by De Baryi^, we must exclude 
all those trees from the list of bark-bearing ones which do 
not have, at some period, one of the two forms of internal 
periderm. He quotes this definition, however, from von 
Mohl, and does not himself adhere strictly to it, as on a page 
or two previous he gives an instance of phellogen arising in 
the second or third subepidermal layer and cutting off a 
small bark. This, according to both t)e Bary and Moeller, 
must be considered as a superficial periderm, and the latter 
adheres more consistentlv to the definition of bark, inasmuch 
as he gives only 83 genera of bark-producing trees among 
the 392 specimens which he examined, and he expressly 
states that these 83 kinds possessed internal or secondary 
pc*riderms. 

Now, according to De Bary's explanation of superficial 
periderm, which differs from Moeller's only in its lack of 
definiteness, it is with this kind of periderm alone that our 
subject has to do. In connection with this, is one point sel- 

"Traite de B tUniquf p«r J. Sachs. Tntduit de rallenuind sur U 3d edltlou et annota 
par Ph. von Tl«^hem. Ih71. 

Mpomp. Annt. p. V>1. 
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dom noticed in text-books, and that is, that the superficial 
periderm also gives rise to two kinds of coverings, which 
De Bary names suberous crusts and suberous integuments 
(kork-krusten und kork haute). These two forms owe their 
origin to the difference in the manner of development of the 
cork or corky layers. Here De Bary classifies, apparently 
without reference to form of cell or nature of wall, meaning 
by cork the phellem, or all outside the phellogen laj'er. 
Where this develops with nearly equal rapidity around the 
whole circumference, it forms the suberous integument ; 
where, owing to some cause, the development is irregular, 
certain portions of the phellogen producing faster than oth- 
ers, suberous crusts are formed, and it is in this category 
that he puts the cork-winged trees, together with all those 
having deep, irregular furrows and ridges along their sur- 
face. 

It is in reference to certain differences in various cork- 
winged growths that the following study has been made, the 
author believing herself to have noticed some facts which 
may have a bearing on certain physiological questions at 
present under consideration. Although the number of spe- 
cies examined was quite limited, yet, for the sake of con- 
venience, they may be considered as represented by three 
types, ,^ercus macrocarfa Michx., Liqtiidambar styracifltia 
L., and Euonymus alata. The latter genus is extremely in- 
teresting from a systematic standpoint. No two species ex- 
amined agreed in the manner of cork development, while a 
variety diflfered from its species only by a slight and unim- 
portant variation. Quercus macrocarpa, and those agreeing 
with it in structure, deviate less than the others from the so- 
called rough-barked trees, or those whose trunks are ridged 
and furrowed while their branches are smooth. The younger 
branches of Q. macrocarpa, however, are completelj' cov- 
ered with a set of wings, generally five in number. The 
manner of their origin is as follows : 

Anatomy of the superficial periderm of q. micro - 

CARP A. • 

Stems were examined July lo, which were taken from a 
tree a few days before from the Arnold arboretum, and 
which had been kept in a fresh, growing condition. At this 
time the young stem was covered with a periderm of six or 
seven layers ; even the youngest internodes on the shortest 
branches, some not exceeding two millimeters in length. 



l888.] BOTANICAL GAZETTE. 255 

were covered with a periderm of six or seven layers in thick- 
ness. Lenticels were very numerous over the whole inter- 
node. The wings do not originate until the internodes have 
reached about their full length. Their manner of origin may 
be said to follow a fixed law, though verj' many irregulari- 
ties occur. 

The stem, when young, is conspicuously five-angled, ow- 
ing to the strongly developed leaf- traces. The periderm 
takes its rise from the subepidermal laN^er, developing uni- 
formlv around the stem till about five or six lavers of cork 
have been formed. The epidermal cells, at first, appear to 
yield to this strain by stretching in the direction of the cir- 
cumference until their tangential much exceeds their radial 
diameter. The large number of lenticels which develop at 
the same time with the periderm appears to diminish this 
strain somewhat, but as the growth of the periderm continues 
and the epidermal cells reach their full tension, they break 
at various points over the surface. At the projecting angles, 
where the strain is greatest, this giving way of the epider- 
mal cells soon becomes insufficient to allow the necessary 
expansion, and the young, fresh periderm breaks in lines 
along these angles. A cross section at this stage shows from 
five to seven layers of periderm cells, which are living and 
active, as shown by the action of sugar solution when applied 
to them, plasmolysis at once taking place. Glycerine was 
tried, but produced no effect. It is quite probable it was not 
sufficiently dilute, as the solution was made at random in 
both cases. There can be no question about the result when 
the sugar solution was applied, and in several instances the 
cell nucleus was clearly seen. The tearing of these cells 
along the angles extends inward nearly to the phellogen 
layer, and, as a result, an abnormal vitality seems to be im- 
parted to the phellogen cells immediately under the fissure. 
For a time this increased vitality of the phellogen layer does 
not extend entirelv around the circumference, but onlv for a 
short distance each way from the fissure. This will be better 
understood by referring to the figures,* of which the first six 
represent this process of wing-development diagrammatic- 
ally. In figure i the tearing of the tissue along the lines of 
the five angles is represented as lying at the points a, a. 
The bands of tissue represented as lying between the angles 
o. o. are composed of the original periderm of six or seven 

*Th« platai will be pobUihed with the renudnder of the text In the luooeediiif nmii- 
ben.— Boe. 
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layers which first encircled the stem. In figure 2 the new 
growth of cells shown at x. x, is the product of the increased 
vitality of the phellogen cells near the fissure. This rapid- 
ity of growth and ability to form new cells by forming cross- 
walls in various directions is not confined to the phellogen 
layer of this vicinity, but extends also, for a limited time, to 
the cells produced by this layer. This is shown in figure 7 
at m. This figure gives the actual appearance of a cross- 
section of stem, as represente4 by figure 2. Here it is evi- 
dent that some of the cells, resulting from the division of 
phellogen cells, are themselves in the process of division. 
As represented in figure 2, this development of new cells 
extends only to the points b. ^., and is most rapid immedi- 
ately under the line of the fissure. As growth continues for 
some time in about this ratio, the result is, the five sections of 
original periderm, 0,0,^ are not only pushed out, but the ends 
of each are curled toward each other, thus making a hollow 
furrow along the internode. This condition in its formative 
stages is represented in figures 4, 5 and 6, sections ^. £>., 
the figures being made smaller merely for convenience as 
the real size of the wings increases. On testing these speci- 
mens with reagents, it was found that the cell walls of the sec- 
tions o, o. consisted principally of suberin, while those formed 
later, represented by sections at. a*., are not true cork cells, 
but ligneous, and correspond to the phelloid of Hohnel. 
Figure 8 shows the actual appearance of these cork and 
phelloid cells, as represented in figure 4. Figure 9 shows 
merely the tip of the wing of figure 6. 

This matter of difference in the chemical nature of the 
cell walls will be referred to again in connection with the 
physiology of the wings, where its consideration more prop- 
erly belongs. 

Returning now to the stage of growth represented in 
figures 2 and 3, it will be plain there are five longitudinal 
bands of rapidly growing tissue extending along the inter- 
node across each angle, while there are also bands between 
these, in which growth is for the time suspended. At 
what time the phellogen cells of these bands begin their ac- 
tivity again it is impossible to say. Sections cut from a two 
years old stem, of which figure 8 is an exact representation, 
so far as the outline of the different tissues is concerned, show 
that in this case growth of the phellogen cells of these five 
bands was suspended till toward the close of the summer's 
growth ; then activity commenced all around the circumfer- 
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ence of the stem, and the narrow plate cells, j, were formed, 
extending entirely around the stem. In most cases, how- 
ever, it is probable that growth of the entire phellogen 
layer is resumed earlier in the season than in the case of the 
section from which figure 8 was taken, and that, for some 
time, the same kind of tissue is produced as that forming the 
first five bands, viz : phelloid tissue, referred to on the figures 
by A*. After some time the fall growth occurs and the ring 
of plate cells, j, is formed. This must have been the case 
in figure 9, which is also an exact representation of a section 
from another stem. Nearly all completed wings examined 
agree with figure 9 in this respect. It happened that the 
specimen from which figure 8 was drawn was the only one 
found which illustrates this stage of growth, that is, the grad- 
ual throwing outward the ends of the sections o^ o^ which 
process forms the furrow. This is, therefore, given to prove 
the manner of growth in this respect, while it is probable 
that figure 9 shows the most common form in respect to the 
time when the whole phellogen layer resumes its activity. 
However this mav be, it never fails that in the autumn, just 
before growth of the entire tree is suspended, several layers 
of narrow plate cells are formed, whose chemical nature is 
the same as that of the first periderm sections o, o. The 
fissure, at this time, extends in some cases entirely down to 
this mantle of thicket walled cells ; in the specimen sketched, 
fi l^ure 8, still several layers are left intact between the ring of 
plate-cells and the outside air. In this condition the winter 
is passed. In the spring the entire phellogen layer resumes 
its activity, rapidly developing phelloid cells with thin walls 
and long radial diameter. This continues till the strain is 
too great to be borne by the walls of the surrounding plate- 
cells, and they break regularly along the lines of the preced- 
ing years' fissures, ry, a. Growth continues during the sum- 
mer nearly uniformly as the foundations for the wings are 
laid, and the breaking of the new tissue follows the lines 
already begun. At the close of the second season the same 
process occurs as in the preceding fall, viz. : several layers 
of narrow plate-cells are formed around the entire circumfer- 
ence. In this way large cork wings are formed, enlarging 
each year at the base as the stem increases in thickness. It 
is seldom that they are perfectly regular in their whole length, 
hut on nearly all the older brandies the* number ine mav be 
recognized, and the little hollow furrow running along the 
top of each wing may be plainly seen. Fig. 10 shows a 
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cross-section of a stem four years old, in which only two of 
the wings show the furrow, owing to the fact that at the 
point where this section was cut, the furrows of the remain- 
ing three wings were not perfectly developed. As the phel- 
loderm plays no important part in the formation of cork from 
the standpoint of our subject, no attention was given to this 
throughout the study made. 

Philadelphia^ Penn, 



Characteristic vegetation of the North American desert. 

DR. GEORGE VASEV. 

The term desert has a somewhat wide application. In 
one sense it is applied to a tract of country practically desti- 
tute of vegetation from sterility of soil. Such sterility, how- 
ever, is not always the fault of the soil, but is due to the 
absence of water in sufficient quantity to promote vegetation. 
Our ideas of a desert are largely arawn from popular de- 
scriptions of some portions of the Great Sahara, where low 
plains covered with drifting sand, interspersed with vast 
fields of naked rock, spread over regions over which the 
traveler might pass for days without meeting with a drop of 
water or a blade of grass. Such cases are met with, but 
then occasionally an oasis is met an island of verdure* 
where, around cool springs of water, flourishes a tropical 
vegetation of palms, ferns and acacias. But this description 
covers only a part of what is known as the Sahara Desert. 

Explorations of travelers and scientists show that the 
great desert is a region of elevated plains rising up into 
mountains of 300 to 500 feet in height, and separated from 
each other by valleys, immense sandy tracts at a general ele- 
vation of from 1,200 to 1,500 feet, but sinking at times into 
depressions which sometimes descend below the level of the 
sea. 

The moisture from the Mediterranean Sea is arrested in 
its southward passage by the range of mountains running 
nearly parallel with it, and is mainly precipitated on the 
north or Mediterranean side ; thus the southern slopes are 
left in an arid condition, the aridity increasing as the country 
recedes from the mountain ranges and peaks, where snow 
falls in the winter, and, melting in the summer, runs down 
the narrow courses and ravines until it is finally wasted in 
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the sands of the desert. Similar causes, as is well known^ 
operate in our own country for the production of our arid 
districts, particularly in what is called the Great Basin. A 
few years ago it was the custom to speak of the country now 
embraced in the states of Kansas, Nebraska and New Mex- 
ico as the Great American Desert. 

A large portion of this country, although blessed with but 
a limited rain-fall, proves to be capable of remunerative culti- 
vation. 

There are some stretches of loose, sandy soil supporting 
only a sparse vegetati n of Chenopodiaceous shrubs and 
coarse grasses, but these are of limited extent. 

It is to the strip of country lying at the eastern base of 
the Sierra Nevada range of mountains, and at the south 
where this range breaks down into high and extensive pla- 
teaus in Arizona and southeastern California, that we find 
our nearest approach to a true desert, and to this region our 
remarks will, for the most part, be confined. For a general 
description of the physical features of this region I shall 
avail myself of many of the observations of Mr. Sereno 
Watson, as given in his report of the botany of the 40th par- 
allel. 

In the northern part of this district the basin extends from 
the base of the Sierras eastward to the Wahsatch Mountains, a 
distance of over 400 miles. This span is occupied mainly by 
numerous short and isolated and minor ranges, having a 
general north and south trend, and at an average distance of 
about twenty miles. The bases of these ranges are usually 
ver\' narrow, even in the most elevated rarely exceeding 
eight or ten miles in breadth, the slopes abrupt and the lines 
of foot-hills contracted, the mesas grading at a low and uni- 
form angle into the broad interrupted valleys. Over the 
larger portion of the territory, especially in Nevada, the 
combined areas of the valleys and the areas occupied by the 
mountains are very nearly equal. The greater portion of 
the basin at this point is dramed by the Humboldt River, 
which traverses the territory from northeast to southwest, 
and terminates in Humboldt Lake, which has no outlet. The 
other smaller streams of the region likewise lose themselves 
at other points in the main depression of the basin at an alti- 
tude of about 3,800 feet above the sea. The mountain ranges 
of the basin var\' in altitude from 1,000 to 6,000 feet above 
the valleys. 

'*They are cut up by numerous ravines or caftons, which 
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are narrow, very rarely with an acre of interval or surface 
approaching to a level, the sides sometimes rocky or pre- 
cipitous, more frequently sloping to the summits of the lateral 
ridges. With few exceptions, also, these mountains are for 
most of the year destitute of water, with but small rivulets in 
the principal canons, frequently with only scant streams here 
and there at their bases, irrigating a lew square yards of 
ground. Even where the mountain supply is sufficient to 
send a stream into the valleys, it is usually either soon entirely 
evaporated, sinks into the porous soil, or becomes demoral- 
ized with alkali and is lost in the mud of the plain." 

The amount of rain-fall in this region is not definitely 
known. '*It varies greatly with the altitude, and is proba- 
bly considerably more upon the eastern slope of the mount- 
ains than upon the western. Though any statement of the 
average annual amount must be largely conjectural, yet it 
may be roughly estimated at eighteen inches, of which one- 
half may be considered as falling between April and Novem- 
ber, inclusive." '*No portion of this district, however des- 
ert in repute and in fact, is destitute of some amount of veg- 
otation, even in the driest seasons, excepting only the alkali 
ilats, which are usually of quite limited extent. Even these 
have frequently a scattered growth of Sarcobatus or Halo- 
stach\ s surmounting isolated hillocks of drifted sand com- 
pacted by their roots and buried branches." With these in 
alkaline soils are usually combined several other Chenopodi- 
aceous plants, such as Salicornia herbacea, several species 
of Sua*da, Kochia prostrata, Eurotia lanata, Grayia polygal- 
oides, Schoberia occidentalis, and several species of Atri- 
plex. In addition, there are two species of Thelypodium, 
three of Cleomella, one of Astragalus, two species of Aplo- 
pappus, one Crepis, one Cressa, Lycium Andersoni, Ery- 
thr.ea Nuttallii, and of grasses chiefly Distichlis maritima, 
Spartina gracilis and Sporobolus asperifolius. There is an 
almost universal absence of trees. In the valleys of the 
Humboldt, Truckee and Carson Rivers, Populus monilifera 
and P. trichocarpa are found sometimes in considerable num- 
bers. Several shrubs besides those mentioned above, some- 
times mingled with those in alkaline soils, as the " everlast- 
ing sage-brush," Artemisia tridentata, and the similar, but 
smaller, Artemisia trifida. These are often accompanied by 
IJigelovia graveolens, called broom-sage, and Tetradymia 
canescens, and along the fresh water streams two species of 
shrubby willown. On the foot-hills only is found the shrubbv 
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Purshia tridentata. "The mountains are, in a large meas- 
ure, as destitute of trees as the vallevs, or even more naked, 
from the dwarfed character of the shrubs upon the exposed 
ridges and summits." 

On the higher ranges a sparse supply of Pinus mono- 
phylla, the nut pine, with two or three species of Juniperus, 
or red cedars, is to be found. The mountain mahogany, 
Cercocarpus ledifolis, is of frequent occurrence on high ranges 
at an altitude of 6,000 or 8,000 feet. 

Mr. Watson gives a list of the peculiarly desert species of 
the northern portion of the basin, amounting to 305, of which 
about one-third are strictly confined to the basin, quite a 
large number of which are southern and have extended up 
from the desert portions of Arizona and southeastern Cali- 
fornia. Going southward, the desert district by the trend of 
the Sierras is deflected eastward, and in the southern part 01 
Nevada the Rio Virgin and its branches are reached, where 
the drainage of the country is to the Colorado River. A little 
further south, the Mohave River, coming in from the west, 
traverses the desert region of southeastern California. Cross- 
ing the Colorado into Arizona, we find that entire state and 
the western portion of New Mexico drained by the Little 
Colorado and the Gila Rivers, having their origm and afflu- 
ents in various mountain ranges, some of which rise to 
10,000 to 11,500 feet altitude, furnishing above 6,000 feet 
exclusive forests of pine, spruce and cedar. At elevations of 
6,000 feet several species of oak and other deciduous trees 
are sparsely spread over the mountain declivities. The 
country then descends into broken plains, or in some places, 
particularly in the northern portions bordering the Colorado, 
mto extensive plateaus. Over a large portion of the state 
these plains afford a scanty supply of grasses and small 
shrubs which give support to thousands of cattle, but often 
thev become drearv stretches of barren, sandy soil entirelv 
destitute of water for distances of from twentv to fiftv miles. 
The vegetation of these plains and mountain slopes becomes 
verj' peculiar and striking. I will quote a few paragraphs 
from I)r. J- T. Rothrock m his description of this remarkable 
region. lie says: '* Crossing a series of mesa lands at an 
elevation of 6,000 to 7,000 feet, we begin the descent to the 
parched, superheated valley of the Gila River. A complete 
change comes over the flora. If verdure and superabundant 
vitality were the expression of the plant life on the timber-clad 
Mogollon mesa, in the valley of the Gila, hardness of texture 
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and contraction of form would be characteristic of the flora. 
The attempt to make an analysis of one's feelings on being 
somewhat unexpectedh- brought face to face with this pecul- 
iar vegetitlion would be futile. ;is no point of comparison ;ip- 
pears to oHer. The giant Cereus occupies the hill-sides 
which have a southern and southeastern exposure, towering 
up to a height of from thirty to tifty feet. Fouquieria, with 
the leafless, wand-like trunk, iind its tips of scarlet flowers; 
Agave Palmeri and Agave Parryi, and various species of 
Dasylirion, dry, rigid skeletons of plants without the living 
green ; Canotia. a tree twenty feet high, a foot in diameter. 
with green brandies provided with stomata, but no leaves, 
all go to complete this desolate floral landscape, white with 
Mimosa. Acaciie and Catliandra;, rising to the dignity of 
trees or dwarfed to mere underbrush, iniiabit the dry hill- 
sides and ravines, but still by their small leaves and hard- 
ened tissues show ttiat they, too, have the impress of the 
drj', hot air nbout them." One of the most conspicuous of 
the desert shrubs is Larrea Mexicans, commonly called 
creosote- Ijush, which has a strong aromiitic fragrance, 
plainly perceptible in the air, and exuding a reddish-brown 
resinou.s matter on the branches. It is reputed to have 
strong medicinal virtues. Several kinds of Rhamnaceous 
shrubs also are frequently met with, among them species of 
Zizyphus and Karwinskia. The order Leguminos.'e has a 
pretty abundant representation in peculiar species in the des- 
ert region, particularly the genera Astragalus, Galea, Cassia, 
Acacia and Mimosa. 

The mesquit tree, Prosopis juliflorn, extends through the 

dry regions from Texas to southern California, sometimes 

becoming a tree of from thirty to forty feet high, and forming 

dense thickets, more commonly a mere bush, bearing freely 

bean-like pods, which are valuable forage for mules an<] 

horses while making hard marches. The wood is frequently 

the main dependence for fuel. Several thorny shrubs of the 

eenus Parkinsonia, with smooth, light-green bark, and small, 

It conspicuous contracted pods, form a com- 

f the landscape. Hut the most abundant 

tic plants of the desert region are the many 

ccies of Cactacca;, varying from the giant 

arious forms of llat-branched and cylindrical 

mixed with Mamillarias and Echinocacti in 

Cereus giganteus, or the tree cactus, attains 

n twenty to tifty feet, and is probably half a 
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centur)' in attaining its maximum size. It is sometimes en- 
tirely unbranched, but often with a few, two or three, or even 
up to nine branches, which, almost immediately after leaving 
the trunk, turn upward and grow parallel with the main stem, 
presenting sometimes the appearance of an immense candel- 
abrum. The trunk of the older trees is often two feet in diam- 
eter. It begins to flower when ten to twelve feet high. The 
flowers are borne near the summit of the stem and branches, 
and are succeeded by a roundish or pear-shaped fleshv fruit 
two to three inches long by one and one-half to two inches 
thick. The interior of this fruit is of a crimson color when 
ripe, of the consistency of a fig, and of a sweet, but rather 
insipid taste. Thev are eaten bv the Indians of the countrv, 
who reach and detach them by means of a long pointed 
reed. Cereus Thurberi is a smaller species, found in south- 
ern Arizona and thence into Mexico. It grows in clusters 
of five to ten stems from one root, and rises to the height of 
ten or fifteen feet. The fruit is said to be delicious. Slany 
genera of Composita? have a great development in the desert 
region. In the sandy arroyos there occur several species of 
Baccharis, together with the well-known Indian arrow- 
wood, Pluchea borealis. Other genera are Brickellia, Aplo- 
pappus, Bigelovia, Verbesina, Kiddellia, Pectis, Tagetes, 
Artemisia, rerezia, Lygodesmia, etc. Many species, also, of 
Convolvulaceai, Solanacea? and Scophulariaceas are conspic- 
uous. A Bignoniaceous shrub (Chilopsis saligna), with 
handsome corymbs of flowers, sometimes enlivens the dreary 
stretches of land, especially in the vicinity of water, and, on 
account of its narrow, willow-like leaves, is known as the 
desert willow. The orders Amarantacea?, Chenopodiacea; 
and Euphorbiaceaj are represented by many species. Next 
the Cactaceaj, the most striking features of the vegetation 
are the various species of Agave and Yucca. Yucca bac- 
cata usuallv has a short stem, but in the southwest it some- 
times develops a trunk eight or ten feet high covered with 
refracted dead leaves, and bearing at the apex a large pani- 
cle of lilv-like white flowers, which are succeeded bv an 
indehiscent, fleshy pod ; these are eaten by both whites and 
Indians, and cured by the Indians for winter food. They 
also stew the flower buds and flowers, which are said to be 
nutritious. Yucca brevifolia makes a tree from fifteen 
to thirty feet high, with rough barked trunk one to two feet 
thick, dividing into a number of branches, each of which is 
terminated by a close tuft of thick, stiff* leaves six to ten inches 
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long, and below covered with older dead and reflexed leaves. 
This species was some years ago largely collected and man- 
ufactured into paper and paper pulp. It forms, in some 
places, quite extensive scattered forests, which have a very 
peculiar appearance. The narrow-leaved Yucca (Y. elata) 
occurs on dry hills and ridges, has a trunk three to ten 
feet high, with extremely narrow leaves one foot to eighteen 
inches long, and throws up a narrow panicle as long as the 
trunk. It is one of the most stately of Yuccas. Yucca 
Whipplei is abundant in Southern California, extending east- 
ward into Arizona. It has a short trunk, with leaves ten to 
twenty inches long, and sends up a lower scape to the height 
of from four to twelve feet, bearing a densely flowered, nar- 
row panicle of greenish-white flowers, which are succeeded 
by capsules one to two inches long. The leaves furnish a 
coarse fiber which is used for stuffing saddles and similar 
purposes. 

In the desert region several species of the genus Agave 
are conspicuous, among which are Agave Schottii, Agave 
Utahensis, Agave Newberryi, Agave deserti. Agave Parryi, 
Agave Palmeri, and, in the southwest corner of California, 
Agave Shawii. The Agaves are chiefly stemless plants with 
a mass of large, stifl' and pulpy leaves crowded together at 
the surface of the ground, which leaves are generallv armed 
on the margins with coarse, spiny-tipped teeth. There is 
said to be over 120 species of this genus in Mexico, one 01 
which, called the maguey plant, is of immense importance 
in furnishing that universal Mexican beverage called pulque. 
In the vicinity of Mexican cities immense plantations are 
given up to the cultivation of the plant. At the proper time 
the crown of the plant is cut out and an excavation made, in 
which a stream of juice continually flows, and is collected 
daily by a man who is called a pulquello, going through the 
fields with a leathern sack on his back into which he pours 
the pulque fluid, wiiich he takes from the excavations with a 
dipper. This fluid, after fermentation, forms the beverage 
above named, which is in universal use among the Mexi- 
cans. 

A striking feature of some of the dry, sheltered canons 
of western Arizona and southern California is the American 
palm, Washingtonia filifera. It attains a height of thirty or 
forty feet, with a cylindrical trunk two to three feet in diam- 
eter, crowned at the top with rather a close tuft of much 
divided leaves, whose margins are ornamented with loose, 
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hanging threads. This palm is now cultivated for ornament 
in many places in California, and has also been introduced 
into green-house culture in Europe. An attempt has been 
made at one place in southern California to utilize a portion 
of the rough barrens country for an ostrich farm. Ostriches 
have been introduced from Africa, and are kept in large in- 
closed tracts, where they have abundant freedom. The cli- 
mate seems to be quite agreeable to them, and their culture 
promises success. 

HasAin^on, D. C. 



The stem of Ephedra.^ 

WALTER H. EVANS. 
(WITH PLATE XXI.) 

According to Bentham and Hooker, Ephedra occupies an 
intermediate position between Welwitschia and Gnetum in 
the order Gnetaceje. Holding thus a low rank among Gym- 
nosperms, we would expect interesting anatomical struct- 
ures. In all there are about thirty species, most of which 
are tropical. Within the United States five or six species have 
been found, and their range is trom Ft. Bridger, Wyoming ter- 
ritory, Colorado and Texas, through Utah, Nevada and Ari- 
zona to California. 

In this study I used the Ephedra Nevadensis Wats, and 
compared with it E, aspersa Engelm., E, pedunculaia Eng- 
elm., E. vulgaris Rich., E. trifurca Torr., and E, monosta- 
chya L., all of which seemed to differ in no important detail 
from the type used. 

To the casual observer the stem of Ephedra seems to be 
a jointed affair, branching variously and attaining a height 
of from six inches to as manv feet. He is struck with the 
close resemblance which the young branches bear to the 
common horse-tail rush. The stem bears no leaves, but at 
the nodes of the voung shoots are two or three scale-like 
bracts one to six lines long and usually of a brownish color. 
In the cases observed, all these scales were deciduous after 
the first year's growth, while in some cases they were not 
retained throughout the growing season. These scales are, 
in all probability, rudimentary leaves, yet thev do no leaf 
work, have no fibro-vascular connection with tne stem, and 

> Contribatlon from the boumical Uboratorj of WabMb College. 
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seem to be but developments of the cortex and epidermis. 
In the axils of these bracts occur whatever flowers or branches 
the plant bears. 

The epidermis of llie stem is rather rough, and is com- 
posed of irregularly shaped cells. The outer wall is often 
considerably cuticularized, frequently becoming half the 
thickness of the cell. Numerous processes, like very rudi- 
mentary trichomes, cover the epidermis, and in optical sec- 
tion give it the appearance of being covered with small 
knobs. The cortex (fig. i, c), is for the most part made up 
of palisade parenchyma, containing chlorophyll. This chloro- 
phyll-bearing parenchyma completely invests the young 
shoots except at the nodes, where it is abruptly terminated. 
Within this part of the plant all the leaf work is done. As 
the stem increases in age the epidermis becomes more cuti- 
cularized, the wood tissues encroach more and more upon 
the cortex, and when from three to five jears old its leaf work 
is over and the stem has lost all resemblance to the rush. 

Arranged either in 
single or double verti- 
t cal rows in the epider- 
mis, and leading into 
cortex, are found the 
Tiata (fig. 2, 5, 5, 5, etc.). 
i stomalic structure of 
Kphedra is a curious one. 
The opening is formed bv 
four specially developed epi- 
dermal cells (fig. 3). Below 
this opening are placed the 
guard cells, two in number, 
and ovate triangular in a cen- 
tral section (fig. 4). By care- 
ful rtlanipulation the guard 
cells may be seen to respond 
to the presence of water. In 
fig. 5 is shown a stoma with 
guard cells wide apart. Fig. 
6 shows them partly closed, the extremi- 
ties of the cells being in contact ; while 
fig. 7 shows them stili more nearly 
closed. Indeed it is only after a long 
be entirely cloaed. Of 
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soaking that the slit opening 
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course, this process is presumably the reverse of that which 
would take place were the guard cells in their normal posi- 
tion in relation to the surrounding tissues. In fig. 8 a longi- 
tudinal radial section of the stoma is given. Below the 
stoma the usual air-chamber is found. 

Scattered singly or in groups of from two to ten within 
the cortex, and also the pith, are found very long sclerenchy- 
matous fibers. Thev are thick-walled and shining. Their 
length is indefinite, but seems usually to equal that of the in- 
temodes. These fibers are much more numerous in the cor- 
tex than in the pith. Xext within the cortex is found the 
bundle sheath of very delicate walled cells. Within this is 
the phloem, containing the sieve vessels and the accompany- 
ing cells of soft bast. Next comes the xylem area, resem- 
bling that of Pinus very much, having rectangular-shaped 
cells with heavv lijxnified walls. The medullarv ravs are 
not verj' prominent even in the most favorable circumstances. 
Within the xylem area, and forming the central part of the 
stem, is the pith, of rather large irregular cells. 

In my study I used, with good results, chlor-iodide of 
zinc as a staining fluid. The xvlem and the pith take on but 
little stain, and are seen as yellowish brown. The phloem 
takes on a very pretty blue, the cortex a darker color, and 
the sclerenchymatous fibers a beautiful pink. If the sections 
stand too long in the reagent, the phloem and the paren- 
chyma adjoining it take up so much color that they can not 
be readily distinguished. No trouble can be met with in dis- 
tinguishing the characteristic cells of the xylem and the pith. 

In longitudinal radial section we get a verj' similar ar- 
rangement of parts as in transverse section. The epidermis, 
cortex, sclerenchymatous fibers and bundle sheath, except 
as mentioned already, diflfer in no respect from the forms 
usually characterizing such tissues. The phloem is composed 
of cells of considerable length. They are rather thin-walled 
and have blunt ends. In the xylem area there are striking 
differences. Some of the cells are quite long as compared 
with surrounding ones. These long cells are generally hor- 
izontally or spirally banded, and the walls are rather thick 
(fig. ID, sp.). Other cells are shorter, and have the usual 
tapering ends of all tracheids. Most of these are more or 
less spirally banded, and have thinner walls. Some in the 
older wood have the characteristic disk markings of all gym- 
nospermous stems, while others have both the disks and spi- 
ral markings. The pith cells are different in no respect from 
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those found in such stems. However, it often contains a sort 
of reddish brown coloring matter, a secretion which is solu- 
ble in water at ordinary temperatures, showing it can not be 
" a kind of resin,'' as has been claimed. 

Just above each node, except in E. monostachya, is found 
a most curious structure. Running across the stem is a sort 
of diaphragm of three or four cells thickness. This com- 
pletely cuts off the pith and often th'* xylem also (fig. ii). 
Whenever any of the tracheids pierce this they are the long, 
heavy-walled ones spoken of above. After acting as an 
almost complete partition in tho region mentioned, it seems 
to merge into the phloem on either side. The cells making 
up this curious structure are rather thin-walled, and about 
three times as long as broad. When treated with chlor- 
iodide of zinc they take the characteristic color of the phloem. 
Just what the office of these cells can be, I am not prepared 
to say. They may be active meristem cells, and the 
growth of the internode may be found in this layer. I 
found that wherever this exists it forms a line of easy di- 
vision, and the brittle stems always break at this point. 
If the other habits of the plant would warrant it, this may 
be a means for propagation, since by breaking as it does 
there can be no injury to the node, and if the plant will grow 
from cuttings this may be nature's way of providing them. 

Craivfordsville^ Ind. 

Explanation of Plate XXI and figures in text.— Fig. 1. Cross 
section of stem : e, epidermia ; c, cortex; &, bundle sheath; p^, phloem; xy, 
zylem; p, pith; sc^ sclerenchymatous fibers; 8, «, «, stomata; a, a, a, air 
chambers. 

Fig. 2. Surface section of epidermis, showing vertical rows of stom- 
ata. 

Fig. 3. Epidermal cells surrounding a stoma. 

Fig. 4. Cross section of stoma : «, stoma, guard cells below ; a, air 
chamber; c, epidermis; «c, sclerenchymatous fibers. 

Fig. 5. Guard cells dry. 

Fig. 6. Same, partly closed. 

Fig. 7. Same, nearly swelled shut. 

Fig. 8. Longitudinal section of stoma. 

Fig. 9. Longitudinal section of stem, lettered as in fig, 1. 

Fig. 10. Elements in longitudinal view: «c, sclerenchymatous fiber; 
«p, long tracheid; tr, forms of tracheids ; p, pith. 

Fig. 11. Showing diaphragm above node as in longitudinal section. 

Fig. 12. More highly magnified portion of same. 

Figures 3—8, X 260 ; 1, 2, 9, 10, 12, X 125 ; 11, X 24. 
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A tramp in the North Carolina mountains. I. 

L. N. JOHNSON. 

One of the wildest regions east of the Rockies, and at the 
same time one of the most interesting to a botanist, is the 
mountain region of western North Carolina. The combina- 
tion of low latitude and great altitude produces, as might be 
expected, a varied flora. 

It was the good fortune of the writer to be one of a party 
who tramped through these mountains during the past sum- 
mer on a botanizing trip. Our route was two hundred miles 
long, extending through Jackson, Macon and Swain counties. 
We had laid it out in such a way as to cover both mountain 
peak and valley. 

One might fill pages with descriptions of the beauties of 
the scenery, but we must here confine ourselves to the flora, 
and that briefly. Although our trip was made just too late 
for the spring flowers and before those of summer were fully 
developed, we identified about five hundred and filty species 
without any attempt at an exhaustive study. 

Of course the Compositse headed the list in number of 
species, but to us the most striking feature was the great 
abundance of the Leguminos^e, both in species and indi- 
viduals. The soil is a red clay and seems to be peculiarly 
adapted to them. We found thirty-five species in blossom. 
Along the roadsides, especially in the valleys, were great 
quantities of the showy flowers of the Butterfly peas, Clitoria 
Mariana and Centrosema Virginiana. Scarcely less abun- 
dant, but perhaps more local, was the SchranJcia uncinata. 
The Cherokees call this the '* Bashful brier," in allusion to 
the sensitive character of the leaves. Of course, the com- 
mon clovers are seen, though the white clover is not so 
abundant as in the north. The turf by the roadside in many 
places is made up by the stalks of a small leguminose plant 
with trifoliate leaves, somewhat resembling clover. It was 
not in blossom at the time we saw it. 

Desmodiums are verv abundant and of manv species. 
One of the most variable of the Leguminosa* that we found 
is the Stvlosanthes elatior. Its vellow blossoms were everv- 
where, but its stalks were sometimes erect, at others almost 
trailing, while the leaves vary in form and size. A very 
showy member of the family is the Thermopsis Caroliniana. 



270 BOTANICAL GAZETTE. [ Octobcr, 

Its tall, simple stalk and long raceme of yellow flowers catch 
the eye here and there on the mountain side, though it is not 
abundant. 

Among the other interesting Leguminosas which one may 
hope to find are Rhynchosia tomentosa, var. erecta, Phaseo- 
lus perennis and P. helvolus, Tephrosia spicata, and a dozen 
others. 

In striking contrast with the abundance of Leguminosae is 
the almost total lack of Cruciferas. We found only four 
species in all the mountains. 

Of the Compositaj, the most conspicuous members in July 
are the Cacalias and the Silphiums. C. atriplicifolia and C. 
reniformis represent the former genus, while there are three 
species of Silphium found in abundance. Of course Asters 
are plenty, though our trip was a little too early for them. 
At Tuckaseege Falls we found Cynthia Dandelion and its 
variety montana growing abundantly on rocks continually 
wet by the spray. Elephantopus tomentosus was another 
species new to us. 

The Rubiacese are everywhere well represented by Diodia 
teres, several species of Houstonia, which are among the 
commonest weeds, and bv a number of Galiums. 

The list of common flowers might be almost indefinitely 
extended. Probably none would sooner attract the attention 
of a stranger than the " wild potato vine,'' Ipoma^a pandu- 
rata, growing with the beautiful passion flower (Passiflora in- 
carnata), and its smaller relative, P. lutea, everywhere in the 
cornfields. 

We have spoken thus far of some of the common flowers 
one may hope to meet with in a tramp through the mountains 
in the latter part of June or in July, purposely omitting the 
Ericaceae till some future time. Now let us turn to the ques- 
tion of habitat. 

We climbed Whiteside and Wayah Bald, two of the high- 
est peaks in that section of the state, naturally hoping to find 
many new plants. In each case we were somewhat disap- 
pointed. On Whiteside, though the species were numerous, 
we found very few things not afterward seen in the valleys, 
the only ones being the little heath, Leiophyllum buxifolium 
and the rock fern, Asplenium Ruta-muraria. On Wayah Bald 
we found Pogonia pendula and an abundance of f otentilla 
tridentata. On the slopes grew the Chamjtlirium luleum, 
which is usually considered a lowland plant. Though we 
found so few new plants on these high summits, we were 
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j^reatly surprised at some of the things we did find. On the 
very crest of Whiteside, in the dry soil, were no less than four 
species of Orchids, all of them found in the swamps of the 
lowest parts of the state visited. This was not an unusual 
case, for it became an object of common remark among us 
that distinctions of habitat fail here. Most of the plants 
seem to be found indifferently on the mountain tops and in 
the valleys, on dry slopes or in the swamps. 

The effect of altitude on the time of blossoming of some 
of our common plants was clearly seen. We often found 
the Hypoxys erecta in blossom, and on Whiteside we found 
Aquilogia Canadensis in bloom on the 12th of July, and on 
the Nantehala mountains a week later the Tiarella cordi- 
folia, both early spring flowers. It was unexpected to find 
these flowers in their prime so late in the season at a point 
so far south. 

Evanstotiy III, 



BRIEFER ARTICLES. 

New Tariety of Asflepias tuberosa*— Asclepias tuberoea is one of the 
well marked species of the genus, with its hairy stem (destitute of a milky 
juice), scattered leaves and orauge-colored flowers. Only one variety, 
dec imbens, is g^ven in Giay's Synoptical Flora. A form difierent from 
this, and one which seems to be well entitled to a varietal name, has been 
in my herbarium for some years, and I now wish to characterize it as a 
new variety. 

A-tclfpias tuberoMj var. fleziuma. Stem flezuous: leaves sub-opposite, 
a pair at each node : the fldxuous stem is cau^d by a peculiar curvature 
of the internodes. — Cumberland mountains, Tennessee. Min M. Mohr, — 
J«)8EPH F. James, Oiford, Ohio, 

Exploding fruits. — While out collecting recently I gathered a consid- 
e.-able quantity of Euphorbia serpyllifolia in fruit Upon arriving home 
the plants were taken from the press for examination, as a fungus was de- 
lected upon the leaves. While attending to some other specimens I heard 
a strange little ticking sound which might be compared with the noise 
male by the little beetles often found in old furniture, known as ''death- 
watch beetles." Upon examination, it was found that the ripe capsules 
were bursting open and scattering their seeds in all directions. The cap- 
sules are not two lines long.yet the explosive power of their elastic valves is 
•o great as to throw the seed^ fully three feet away. Many of these burst- 
iag capsules were watched, and tiie average distance seeds were ibrown 
was about two feet, sometimes a little less and often a good deal more. — 
F. W. Anderson, Qrrat Fblis, Mont, 
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Drying botanical specimens in sand*— This mode of drying specimens 
can not be called new, but, so far as I know, it is little practiced. Some- 
times a botanist needs a faithful drawing of a plant as a whole, or in part 
Perhaps he is too busy to make it at once, and may not have time to do 
it until the season of the plant is past. An herbarium specimen is not 
a satisfactory object for his purpose, and yet sometimes he must make it 
do. In the average case of this kind, the unfortunate victim of circum* 
stances will find a sand-dried specimen to be as good for his purpose as the 
living plant Suppose one wants to make a drawing of Oenothera cac9pU^>9(i 
Nult, and can not find time for the work until the plant has been out of 
bloom a month. By faithfully following the directions ofTered he will 
have just what he needs : Take a tin can, or other vessel large enough to 
hold the specimen without cramping in the least degree. Place the spe- 
cimen in the vessel in a natural position. Carefully sift into the vessel 
very fine, clean sand, previously warmed in an oven. Gently tap the out- 
side of the can from time to time, in order to settle the sand slowly and 
evenly about the specimen. Sift in the sand until the specimen is com- 
pletely covered. When this is done properly, every leaf is buried in its 
natural shape; even the delicate stamens and the more delicate petals are 
packed in the exact position in which they were developed. In remov- 
ing the sand, after the specimen is dry, which takes from six hours to a 
week, according to its nature, great care must be exercised so as not to 
break the more fragile parts of the plant To do the work nicely one 
should have a can made for the purpose. This need causes me to suggest 
the following device, which answers well. The size of this vessel will de- 
pend upon the individual requirements of the owner. It consists of a 
can with a funnel-shaped bottom, having the aperture closed with a screw* 
cap. It may be conveniently supported in a wooden frame. This is a 
simple contrivance and not expensive. If one so desires, a rubber tube 
may be attached to the outlet at the bottom, through which the sand may 
be run into some convenient receptacle and saved for future use. 

Specimens dried by this method are not nearly so brittle as pressed 
ones; they retain their colors perfectly, as a usual thing, but they can not 
be recommended for the herbarium, because they take up too much val- 
uable space. — F. W. Anderson, Great Falls, Mont, 



EDITORIAL. 

The discussion concerning botanical nomenclature is now fairly on 
and can do no harm. Mr. Britten, in the J(/urnQl(f Bttany (Sept), has 
written at some length concerning "recent tendencies in American 
botanical nomenclature," taking for his text the recently published cata- 
logue of New York plants, and, in the main, protesting against the pro- 
posed changes. Mr. E. E. Sterns, in the Bulletin of the Torrey Club (Sept)* 
puts very clearly the views of those advocating reform in nomenclature* 
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and seeks to unmask opinion by proposing articles of agreement for sig- 
nature, a sort of marshalling of the opposing forces. This might work 
in war, but is hardly practicable in mere questions of opinion. It smacks 
too much of the ** stand-by- you r-guns '* principle, and does not leave 
enough of a loop-hole for some of us to crawl through and change sides 
when we want to be "converted and absorbed." The agreement pro- 
posed for signature practically settles the question for those who sign it, 
and announces that it is no longer open for discussion so far as they are 
concerned. The same, of course, would be true of any opposing agree- 
ment We consider thii*, therefore, hardly the practicable way to begin a 
friendly discussion, in which one party is expected to eventually absorb 
the other, out simply a way to insure their never agreeing. It is sug- 
gested that the opposition to this reform may come from inertia, jev lousy, 
or an honest difference of opinion. The first two, it is said, are so un- 
worthy as '^ to' be passed in silence," with which statement we heartily 
agree, and would even add that they are so unworthy that they should 
not even have been mentioned. One thing that will make the discussion 
confusing and lack directness of contact is the attempt to discuss more 
than one question at a time. It is our opinion that we could take the 
question as to the priority of genera as settled, as there seems to be no 
ground for argument in the case. It only becomes a question of cer- 
tainty as to what the authors had in mind, and then as to publication. As 
to the rights of the specific appellation and manner of citing authori- 
ties, there may be honest differences of opinion ; but the former question 
is so much more important than the latter that it may well be the only 
one considered at present Proper citation of a name can only be con- 
sidered after the name itself is settled. The absolute necessity of making 
a specific name permanent is not open to argument; it is only a question 
as to the best plan. It should also not be questioned as to our own pro- 
cedure when we transfer a species to another genus ; of course we should 
use the same specific name unless we find it preoccupied. It is a very 
different thing, as we look at it to make a third combination, which can 
be referred to neither of the previous authors; but even in this we might 
be induced to vote with the majority if it did not involve the digging up 
of long buried and forgotten names to the utter confusion of the present 
fairly established names of many plants, and these forgotten namf^8 too 
often very uncertain of application. It has been our thought, therefore, 
in view of the well nigh hoj)eleH« task of discovering the meaning of even 
the majority of oMest sj)ecitic names, that the simplest practice wa« to 
take the oldest combination of generic and 8[)ecific niiines. To sum up, 
therefore, the old botanist (for we take for.granied that the recent one« 
would not do it) who transferred a species and changed its specific name 
should not have done it tif he knew of the existence of the former mime); 
but, having done it, the name stands. We do not write this to express 
our readiness to sign an agreement in opposition t4> that referred to, for 
we still want to remain open to conviction. 
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OPEN LETTERS. 



Peloria of LinarU vulgaris. 

I had, today, the most extraordinary confirmation of the idea some- 
times cherished, that when the mind is charged with a particular notion 
the subiect is not far to seek. Passing near a lot covered over with Lin- 
aria vulgaris in full bloom I said, " Now is my chance for peloria ! " Sure 
enough, though the incredulous may smile, at my very feet was a bed of 
twenty or more plants, all showing it, and in most fanciful ways. I have 
in other seasons occasionally met with a single flower so reverted at the 
top of a stem, but here were flowers with five spurs, some with three, 
some with two, and others normal, all on the same stems; this, too, 
shown by many distinct plants. All the peloric blossoms ezan^ined show 
an androecium of five stamens, irrespective of the number of spurs. 
There are, also, five lobes to the corolla in each case. Some of the flow- 
ers are disposed in whorls, these nearest the top of the stem, as if the 
raceme were breaking up. The number of spurs decreases in acropetal 
order. Id one flower fasciation is shown as well as peloria; the result 
is a corolla of two double spurs, a corrugated palate, an upper lip of four 
lobes, and a lower of six lobes. It is especially to be noted, in view of 
the " supply of energy " theory, that these flowers are all along the stems, 
not necessarily at the top, and that the lowest of flowers, as a rule, are 
most peloric. Gray's Manual states that Dr. Darlington observed 
the peloric state of Linaria vulgaris in Pennsylvania. For real good 
Yankee eccentricity, Rhode Island is, as ever, ahead. 

Brovidence, R L W. W. Bailey. 



Botanical papers at the A. A. A. 8. 

Referring to the biological section of the American Association, the 
< Jazette remarks : " Very little can be claimed, however, for the quality 
of the botanical papers. With some exceptions, they showed a narrow- 
ness of observation and a superficiality of studv which were lamentable." 
\s the only papers these can possibly refer to, from the synopsis given in 
the Gazette (the others being commended, or only read by title or brief 
jibstract) were Professor Sturtevant's, Professor Schrenk's, Professor Hal- 
^ted's, Professor Real's, or Mr. Meehan's, and as the editorial notes show 
which papers the "cap" is intended "to fit," I trust vou will allow me to 
remark that I should feel no right to object to this decision of the ed tors 
of the Gazette if I felt that my papers were understood bv those who 
listened to them. Indeed, I do not now object to your decision, but 
simply desire to ask the reader to compare the abstracts as given, with 
the notes of what the objectors said in proving the point that the essays 
must have been misunderstood. 

I had no other object in presenting the papers than to contribute to 
the interest of the meeting, and I can only say, in regard to the quality of 
the entertainment oflered.as Dr. Gray once said when told that a brotner 
botinist had declared that he could "get out a better manual" than the 
^ioctor had done, " He is the man I want to see. By all means, let him 
hring his manual out" No one will be more pleased with better papers 
ihan I. 

Having, however, the above thought of temporary interest only in 
view, I had no idea of publishing my papers in the form in which tnej 
were then presented ; but in view of the sharp, and perhaps just, criti- 
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cisin of the editors of the Gazette, it will only be ^lir to mypelf that I 
take the ben^'fit of the drrnht, and Iflv ihem in fnll before my fellow 
students, and T hope befr re long to find Fom** opportnnitv of doinjij so. 

OermanUtum, Bi. Thomas Meehan. 

[The Gazette's critinsm whs not dirertel wholly tr» Mr. Meehan's 
papers, as he assumes. Much leaf were any papers judj^ed bv the amount 
of "entertainment" or "temporary int^rept" they afforded . The criti- 
cism was aimed wholly at their character as M*ientific productions, as 
which, it is to be assumed, they are presented. — £ds.] 



CURRENT LITERATURE. 



Orlirtn of onr Xrees* 

Paleobotany, founded by Adolphe Brongniart, is a subject of great 
and increasing interest The difficulties with which it has to contend are 
enormous, and its growth necessarily slow, but a few years has brought 
much information, and paleobotanists are to be commended for their 
great activity. Eminent among the multiplying workers is Count 
8 iporta, whose last work* is before us, on the origin of trees cultivated or 
nsed by man. The text is interspersed with 44 excellent figures, and the 
whole treatment of the subject is remarkably clear. Of course it would 
he impossible in this brief sketch to give any detailed account of a book 
which is entirely made up of details, but a brief synopsis of contents will 
s^rve. The subject proper begins with a discussion of the various groups 
of gymnosperms; in the second division the monocotyledons are con- 
sidered, with such forms as the palms and smilax ; the third and largest 
division is devoted to dicy«yleioni, its m*ny arborescent orders being 
tAken up in succession. The figures are very suggestive, and being 
usually labelled as the ancestral forms of familiar modern groups, at once 
catch the attention of a botanist Oae of the most excellent features of 
the book is a synoptical table, which gives in a condensed form, arranged 
according to geological chronology, the beginnings of the various groups. 
By this means « glance will catch facts which otherwise would demand 
much reading for their discovery, and probably would be lost sight of en- 
tirely unle«s the reader was very conversant with French. For instance, 
one sees that the Carboniferous has given the first indication of the exist- 
ence of Cycads, the primitive Sa]isburias,etc., while the type Salisburia, or 
Ginkgo, is not established until the Permian. In the upper Trias we find 
the ancestors of the Cupressineie; while in the lowest member of the 
Cretaceous the first dicotyledons are discovere<l, and possibly the genus 
Populus, an appearance which i« Hppcdily followed in the upper Cretace- 
ous (Cenomanian) by a great abundance of dicotyledonoun types. This 

> Sapokta, Li MARi^riR (J.»-c>rifln p*U^ont«I*»gl»pi*» de* Hrbr<«i* c»UJ\»^< ou utili**'*^ par 
I'homme. Pp. xvi. :i60. P*rtii: J. B. BAlIUt"p et fllj*. Ikss. pri<'e \ fr. :0t\ 
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simply serves to illustrate the great amount of information that can be 
obtained from a table which seems to be packed with details. We com- 
mend this book to all botanists interested in the subject, as one which 
will give them a vast amount of accurate information upon a subject 
whose literature is widely scattered or hard to obtain. 

A nioiiQKrapli of tlie I«otas« 

Dennert, who completed and edited this posthumous monograph,* 
tells us that Wigand was well known to be an energetic adherent and de- 
fender of the doctrine of the fixity of species. He hoped to secure, through 
the work of his students and others, a series of exhaustive monographs, not 
only of families and genera, but also of species, in which every character 
of the plant should be set forth. From such a series of works upon 
nearly related plants, he hoped to be able to draw important conclusions 
regarding the value of specific characters, the relations of variation, and 
particularly to obtain an exact definition of the term '^ species/' As an 
indication of the sort of work which he wished, he undertook this mono- 
graph on a most interesting plant, the famed Lotus. But the work was 
interrupted and left incomplete at the author's death, and Dr. Dennert, 
assistant in the botanical institute at Marburg, added the anatomy of the 
nodes, the leaf blade and its origin from the petiole, etc. The paper dis- 
cusses the morphology, development and anatomy of every part of the 
plant, and concludes with biological remarks on the starch in the leaves 
and rhizome, and on the vegetative and resting conditions of the rhizome. 
From this it will be seen how wide is the scope of the monograph. Its 
execution is admirable and the paper may well be taken as the model it 
was intended to be. This is the exhaustive style of work to which 
we have exhorted American botanists. 

Minor Biotlces. 

The insect relations of flowers receives a fresh contribution from 
Mr. L. H. Pammeli who writes of the pollination of Phlomis tuberoea, and 
the perforation of flowers by insects.' Phlomis tuberosa is compared 
with P. Eusseliana, of whose pollination an account is given by Loew, and 
which it much resembles. On the perforation of flowers Mr. Pammel has 
collected much widely scattered literature, both on the direct subject and 
several related ones. The paper is accompanied by a very full biblio- 
graphy, and will certainly be of much service to students in this field. 

Professor John Macdun has just distributed the " Endogens " of his 
catalogue of Canadian plants.* Any one familiar with the other parts 

« WioAND, Albert.— Nelubiura speciosuin W., eiue monograph iscbe Studie. volletidet 
u. hemusg. voii E. Dennert. (Bibliotheca botanica, heft 11), pp. 67. pi. vi. Ito. Cassel 
Theodor Fischer. 18SS. M. 12. 

3PAMMEL, L. H.— On the pollination of Phlomis tuberosa L., and the perforailou of flow- 
ers (Contributions from the Shaw School of Botany, no. 1). Pp. 241-277. pi. vi and vil. 8vo. 
Separate print from the Trans. St. Louis Acad. Sci., vol. v. •St. Louis, June 28, 1888. 

*Macoun, John.— Catalogue of Canadian Plants. Part IV.— Endogens. (0€ol. and 
Nat. Hist. Survey of Canada.) 248 pp. Montreal : Dawson Bros.. 1888. 
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underaUuids the painstaking work this represents. The detailed enu- 
meration of stations can not but be of vast help, not only to collectors, but 
in the study of geographical distribution as well. Professor Macoun has 
availed himself of all possible help from specialists, so that the catalogue 
contains the most recent changes in nomenclature. This part brings the 
genera to 737 and the species to 2955. 

The lono hoped for continuation of Professor Tuckerman's Synopsis 
of N. Am. Lichens has appeared, under the editorship of Mr. Henry 
Willey.* The work could not have fallen into more competent hands. 
This second part was found in a suffi nent state of preparation to justify 
publication, and very little revision has been necessary. The presenta- 
tion of the large genera Biatora, Lecidea and Buellia will be a great help 
to our amateur lichen students, large parts of whose collections were very 
indefinitely named. The genus Qraphis is incomplete, but sixteen spe- 
cies being included in this part Mr. Willey has done good service also 
in adding, in the form of an appendix, descriptions of N. Am. lichens not 
found in the Synop-^is, but published by Professor Tuckerman in scat- 
tered publications which are not easily obtained. 

" How TO Study Botany " is the title of a very interesting paper by 
Dr. T. J. W. Burgess, of Hamilton, Ontario, read before the Hamilton 
Association. 

The medical plants of the United States have attracted attention 
from Rafinesque down. The most recent contribution to this subject is 
by Dr. Carter,* of Waukeg^n, IlL The list is a very long one (over 800 
species), but only includes those plants whose medicinal properties are 
definitely known. The work has been carefully done, and forms a very 
compact reference book for information of that kind. 

The plants of Nantucket are published by Maria L. Owen in a very 
carefully prepared catalogue.^ Nantucket county means practically Nan- 
tucket Island, and the enumeration shows 586 species of phanerogams 
exclusive of varieties. Pieridophytes and algse are also catalogued. The 
names of the botanists who have assistei the author are numerous and 
well known, and we may be sure that the catalogue represents a very ac- 
curate and exhaustive account pf the flora of this island of fifty square 
miles. 

Mies Helen C. DeS. Abbott is a very active worker in the compara- 
tive chemistry of plants, and her pa|>er on " Comparative chemistry of 

•TucKUuiAN, Kdwabd.— A Synop«ii! of the North Am«»rican Llohenh: Pirt 11.. cora- 
prlKlns the LecMeaoei, and (In part) the Graphldacel. 76 pp. Sold by Edwin Nelson, 
Amhervt, MtM., at 91. 

•Caetm, J. M. (}., M. D —A Synopsis of the Medical Botany of the United Stat«s. Pp. 
X. 17«. 8t Louis: (ieo. H. Field, 1hK8. 

f OwBK. Maria L.— A catalo-^ue of p1anL9. growing wlthoat cuUiration, in the county 
of Nantucket, Man. Pp. zli. K7. Northampton, Mau.. 1M8. 
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higher and lower plants," in the Am. Naturalint for August and Septem- 
ber, 1887, has just been distributed as a reprint 

An elaborate study of the structure, development and affinities of 
Trapella, a new genus of Pedalineae, is presented by F. W. Oliver in the 
AnnaJa of Botany (June), and now distributed as a reprint It is a Chinese 
plant of doubtful affinity, but this study rests it in Pedalineae, as the only 
genus of a new tribe. It contains certain structures of great interest 
biologically. T^he five handsome double-page plates form a fitting ac- 
companiment to a very fine piece of work. 

One of the best local catalogues we have seen is that of Middlesex 
county, Mass., prepared by Messrs. Dame and Collins.^ Not only is it 
printed with great care, but contains just the information one desires. In 
addition to the usual presentation of phanerogams and pteridophytes, it 
contains the mosses, liverworts, stoneworts, algse and lichens. Dealing 
with an old country and one full of collectx^rs, the list must be a very com- 
plete one. The summary shows an enumeration of 2 061 species, 1,484 of 
which are phanerogams, 60 pteridophytes, 156 bryophytes and 361 thallo- 
phytes. In a private letter the authors say that the name of Mr. L G. 
Martindale was inadvertently omitted from the list of those who had 
aided in the work. 



NOTES AND NEWS. 

In a recent fire the Syracuse Botanical Club lost all of its collec- 
tions, books and instruments. 

Mr. Lester F. Ward's address on "Asa Gray and Darwinism'' has 
just been distributed. 

Dr. G. F. Kohl, privcU'dooent in Marburg, became associated with Dr. 
Uhlworm in editing the Botaniachea CentmlbkUt on the first of August last 

Mr. F. W. Anderson, of Great Falls, Montana, has been appointed a 
special agent in the Division of Botany of the Agricultural Department 

The J(mmcd of the Elisha Mitchell Scientific Society, in its firstpart 
for 1888, contains a preliminary list of North Carolina Desmids by W. L. 
Poteat. 

The illustrations of our native plants in Garden and Forest for Au- 

§ust include Cypripedium Californicum (8th), and E^ythronium Hen- 
ersoni (29th). 

M. L. MoROT (in Joum, de botanique) shows that the anatomical struc- 
tures of the anomalous Adoxa Moechatellina are more suggestive of Saz- 
ifragacese than of Caprifoliaceee. 

• Damb. L. L., and CoLumt, F. a— Flom of Middleiex county, Mmii. Pp. aoi, with map. 
Maiden: Mlddletezlnitltate. 1888. 
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Reports from the recently esUblished a(i:ricultural experiment Btp> 
tions are beginning to come in rapidly. We have before ua various 
kinds of reports from Indiana, Michigan, Illinois and Iowa. 

Dr. Be88EY (Am. Naturalia, June) suggests that the development of 
chlorophyll- bearing tissue in young fruit is for the nutrition of the em- 
bryo in the seed, and remarks that this is an important but overlooked 
function. 

The laboe and important collection of fungi belonging to the late 
Dr. G, Winter has been purchased by the Botanical Museum in Berlin. 
It is well that this valuable herbarium is to be kept together and be 
accessible to students. 

Proliferous strawberries are not so common, and the Oardener's 
Chronide (August 18) figures one that has three or four buds from the 
sides, one of them so fully organized as to have leaves, adventitious roots, 
a beginning runner and a terminal flower. 

Prof. W. W. Bailey reports finding recently a fully-doubled Aster, 
all the disk florets changed into ligulate ones, between Lake Oskawana 
and Garrison's, N. Y., near Cowpens Mt The 8j)ecie8 is probably A. macro- 
phyllus. All the heads on the plant were so doubled. 

Dr. Joseph Schrenk gives, in the Druggitis' BulUtin for August, two 
mpers, entitled '* Pharmacognostical notes on the bark of Sycocarpus 
Rpsbyi," and " Pharmacognostical notes on the bark of Newboufdia 
hevis. The papers are illustrated by two admirable figures. 

OvR KNOWLEDGE of the plants of the interior of China is rapidly ad- 
vancing, iudgiue by the rate at which lists and new sjpecies are being 
published. In tne Joumai <fB(iany (August) Dr. J. G. Baker catalogues 
two recent collections of ferns, among which are described sixteen new 
species. 

In LOOKING over Schimper*s herbarium at Kew, Mrs. £. G. Britton 
has discovered a specimen of Ulota phyllantha, labelled in Schimper's 
own handwritin(|[, **Muckross, Killarney, Hibem.," which bears five cap- 
sules. The specimen was collected in I860. This is a lesson to bryolo- 
g^sts to look out always for fruit, even on specimens of species usually 
sterile. 

The annual report (for 1887) of the Royal Botanic Gardens at 
Trinidad has been distributed by their very efficient superintendent. 
Mr. J. H. Hart. A summary is given of the history of the garden and 
its present condition. The photographic illustrations are especially in- 
teresting, giving one a notion of the beauty and plan of the gardens bet- 
ter than any text. 

The last two parts of the seventh volume of the Annalen de$ Science9 
NaJturHUi {B(jtanfque) are almost entirelv devoted to an elaborate paper 
by M. Courchet on chromoleucites. lie discusses their development, 
structure and f( rm, the relation between the color of a pigment and the 
form in which it exists, and finally details a special study of the pigments 
contained in the chromoleucites or produced by the leucites. The 
memoir gives a host of details, and evinces an extraordinary amotmt of 
work. It does not, however, present anv essentially new principles, and 
agrees, in the main, with Schimper's well-known contributiona on these 
and idlied structures. 



J 
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Mr. C. E. Overton has watched the conjugation of Spirogyra, and 
findn that the conjugating tubes grow toward each other at the rate of 3^ 
per hour, and that twenty four hours elapses between their contact and 
the complete solution of the wall. The passing over of the contents from 
the male cell usually begins about ten or eleven o'clock at night 

The new genus of Palms (Box. Gazette, xi, 314) from the Florida 
Keys, brought to light by Dr, C. S. Sargent and dedicated to him, is figured 
in Garden and Forest (September 19), where the completed generic charac- 
ters are also presented. Ripe seed was obtained last year by Mr. Curtiss, 
and Dr. Wendland has thus been able to establish hisPdeudophcenixSar- 
genci. 

In the September Amer, Jour. Sci. there appears as an appendix 
a list of the writings of Dr. Gray, chronologically arranged. The work 
has been done by Drs. Gjodale and Watson, assisted by Professors Far- 
low and 0. S. Sargent, and a glance through these forty pages of tine 
print not only shows the great Tabor involved in its preparation, but also 
what an enormoutly prolific writer Dr. Gray was. Beginning with two 
numbers in 1834, one on mineralogy and the other the N. Am. Gramines 
and Cvperaceae (exsiccatee), and ending with 1888, no year is unrepre- 
sented in his writing!?, excepting 1839 and 1869, and even these contain 
editorial work. No less than 355 numbers are credited to him, besides 
the uncounted number of botanical notices and book reviews. 

The memorial of Asa Gray at the American Academy of Arts and 
Sciences has been distributed and should be in the hands of everv Amer- 
ic m botanist The resolutions were offered by the president. Prof. Joseph 
Lovering. and seconded in a short address by Mr. Augustus Lowell. 
President Eliot then spoke briefly of his relations to Harvard University. 
The chief intere t centers about the addresses of his botanical associate's, 
those men who did not know him afar ofl*, but were in daily contact with 
him Dr. Goodale spoke chiefly of him as an instructor, in the lecture 
room and through his books. Dr. Watson naturally had to deal with his 
relations to the great herbarium which bears his name ; while to Dr. Farlow 
fell the more onerous duty of preparing a biographical sketch. When it 
is said that all of these addresses were worthy of tne man they had met to 
honor no higher commendation is needed. 

F Went has in the last part of Pringsheim*s JahrbUcher fur winen- 
achafilicke B'Aanik (vol. xix, pp. 295-356) an exceedingly important paper 
on vacuoles. His conclusions, in his own words, are as follows: With 
the exception of the doubtful spermatozoids, Cyanophycese, and Bacteria, 
all living cells contain vacuoles which are surrounded by a special living 
wall which bears the name of " tonoplast." In all young eel's division 
and coalescence of vacuoles takes place. All normal vacuoles of a plant 
arise through continual division from those of the oosphere. The tono- 
plasts, considered as organs of the protoplasm, are of equivalent origin 
with tho nuclei and chromatophores. Since the vacuoles, even in the 
youngest cellH, are continually altering their shape, protoplasmic move- 
ment must take place in them, and does not begin, as Hofmeister thought, 
only after the meristematic state is past. Normal vacuoles never arise 
from the protoplasm. Pathological vacuoles are formed by the disor^nin- 
ization of the nuclei and chromatophores. The paper concludes with a 
summary of the present knowledge in regard to tne vacuoles. 
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Development of cork-wings on certain trees. 11. 

emily l. gregory. 
Acer campestre Linn. 

Two kinds of Acer were examined, one, A. campestre, con- 
spicuously winged till the stem is three or four years old, the 
other, A. mofispessulanum Linn., much less, though the early 
part of its periderm formation is very similar to that of A. 
campestre. The development differs in both cases from that 
of Qtyercus, sufficiently, perhaps, to warrant a brief descrip- 
tion. 

Of Acer campestre, the young stem is six-angled, the 
periderm forms uniformly around this, by the cells of the first 
layer of primarj' rind becoming phellogen and developing 
centripetally^^ just as in case of Quercus. The breaking 
takes place along the six angles, the subsequently increased 
rapidity of growth under these fissures occurs, but with this 
difference, there is no line of distinction between the cells of 
the periderm formed previous to the splitting along the an- 
gles, and those of the wing formed by the renewed energj' 
of the phellogen under these fissures. Instead of five, as in 
Quercus, there are six longitudinal bands growing faster 
than the remaining six ; this continues till a furrow is formed 
along the top of each wing, making a similar shell-shaped 
appearance on the cross section as in Quercus. (See fig. 1 1.) 
Now very early in the development of the wing, the cells oi 
the remaining six bands begin to grow and increase more 
rapidly than those of the former six, thus the central portion 
of each furrow is forced out until the edge of the wing is per- 
fectly straight, in most instances no signs of the furrow being 
left. There is now no difference in the appearance of the 
cells of the entire wing. Toward the end of the summer, or 
the beginning of the fall growth, there are six strongly de- 
veloped wings, the clefts between each two successive ones 
reaching quite down to the phellogen layer. The cells of 
the remaining epidermis have been so protected by this 

>* Centripetal la used here m by Sanlo, In the aenee that the newest tangential wall U 
neareat the center of the atem. 
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breaking in fissures and subsequent curling up, that not un- 
frequently the hairs from this tissue are seen along the 
smooth surface of the wing. This is shown in figure 1 1 m. 
As the autumn growth begins, several layers of narrow 
plate cells are formed entirely around the stem and it now 
takes its winter's rest. In the following spring, the manner 
of growth seems to vary. In most stems examined the pro- 
cess was quite similar to that of Quercus, the entire zone of 
phellogen cells developing rapidly till the protecting band 
of thicker walled plate cells breaks at the fissures and the new 
growth forces outward the last year's wings. This rarely, 
if ever, continued longer than till the third year ; the growth 
of the three years' stems, as well as many of the two years', 
being as follows : As the girdle of plate cells breaks, the in- 
creased growth in circumference of the entire rind cells ap- 
pears to take place most rapidly in sections under the fissures, 
or between the wings of the first or second year's growth. 
The periderm cells are formed more or less uniformly, but 
the foundations are laid for new wings between those already 
formed. In this way six more wings are formed, and not 
many seasons after this, the stem assumes the ordinary 
ridged and furrowed appearance which is no longer described 
as winged. Thus the transition from wings to ordinary fur- 
rowed periderm takes place. This method of transition is 
carried still further in 

Acer monspessulanum L. 

The stems of the second and third year of this species 
can hardly be called winged, though the periderm growth 01 
the first year corresponds to that of Acer campestre. That 
of the second year is similar to the third and fourth of the 
stems of the former. Little wings are formed between those 
of the first year so rapidly that a fissure occurs along the 
edges of these during their first year's growth ; that is the 
second year of the stem. (See fig. 14./".) The result of the 
repetition of this process is the formation of a periderm 
around the older branches with rather shallow and irregular 
furrows and by no means prominent ridges. This species 
thus may be considered a transition form between the regu- 
lar cork wings of A. campestre and the comparatively smooth 
periderm on the young branches of the common maple. 

LlQJJIDAMBAR StYRACIFLUA L. 

The cork wings found on this tree have one striking pe- 
culiarity which renders them an exception to all other cases 
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oxamined. This is their eccentric or one-sided origin and 
growth. In this respect the species seems to stand quite 
alone. The specimens examined in the summer of 1887 
were taken from trees of various ages and places of growth, 
all of them were under cultivation and all in the vicmitv of 
Philadelphia, except those from the Arnold arboretum. In 
the summer of 1888, examples were obtained from trees of 
different ages growing wild near Woodbury, N. J. The 
results obtained from these, while confirming in most respects 
those obtained from the specimens of the previous year, were 
much more satisfactory, as the young tree in its early stages, 
up to those of fifteen years old, could be observed under 
natural conditions. The wings of the lateral branches appear 
always on the upper side, running along between the leaves, 
two, three and sometimes four in number. They generally 
stand at such an angle as to form troughs along the entire 
length of the branches. These are, of course, interrupted 
at the nodes by the leaf-petioles, but they slope gradually 
toward each other, so that the eflfect of a continuous trough 
is often produced. The main trunk is entirely surrounded 
by deep ridges and furrows along that part free from branches, 
and extendmg up perhaps half way through the crown of the 
tree. Above this a smooth periderm appears. A large num- 
ber of specimens were studied, with a view of discovering 
the cause of the one-sided growth on the lateral branches. 

The principal results of the anatomical study may be 
given in few words. 

The first appearance of periderm formation occurs early 
in the year, but in most cases the youngest internodes of the 
year's growth are covered only bv epidermis. The phello- 
gen cells are in this case theseconci layer from the epidermis, 
so there is one layer of rind cells cut off, as de Bar\* says of 
a similar case, without wings, *' for a very small bark.'' 
Lenticels are developed with this first periderm in consider- 
able numbers. On the lateral branches at the time of the 
beginning of the cork wings, they are much larger, better 
developed and somewhat more numerous on the upper than 
on the under side of the stem. With this exception, the 
growth appears perfectly normal, a periderm of several lay- 
ers is developed around the stem with lenticels connecting 
the rind cells with the outer air. After a time, along the 
upper side of the older internodes of this year's stems may 
be noticed an increase in the tissue around the lenticels. This 
may be easily identified by the naked eye as cork tissue from 
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its color, which is slightly reddish, and different from the 
rest of the surface. This is the first beginning of the wing : 
the tissue soon spreads from one lenticel to another until a 
ridge is seen extending along the upper surface of the inter- 
node. It is not possible to say that the wing always takes its 
rise from the lenticels, in this way, as instances of its origin 
between the lenticels, then spreadmg out so as to include them 
afterward, may have been overlooked. No such cork tissues 
were found entirely disconnected from the lenticels. An- 
other fact pointing to the lenticellular origin of the wing is, 
there were several examples, where, for some lack of favor- 
able conditions, the wing formation had stopped with the 
growth of cork immediately under the lenticels in such a 
manner that a number of these, lying in almost a straight line 
on the upper side of several successive internodes, were 
raised up from the surface for a distance of one or two milli- 
meters. Usually there was only one ridge of cork at first ; 
often, however, there were several smaller ones branching 
off, so that when developed a number of wings stood out at 
different angles. 

The manner of growth of this tissue does not differ essen- 
tially from that of the previously described type. The phel- 
logen layer in the vicinity of the lenticels becomes endued 
with unusual vitality : cells are cut off centripetally, and by 
this means the lentict-l is raised up or away from the rind, a 
large number of cork cells intervening between it and the 
rind-cells. The opening of the lenticel now takes the place 
of the fissure made over the corner of the angular stem of 
Quercus and Acer above described. As the epidermis is 
raised up along the band, the longitudinal fissures already 
existing in the lenticels spread from one to the other until a 
continuous cleft is made along the whole internode. In this 
way are laid the foundations tor two wings, which appear to 
be the normal number. In many cases, however, the devel- 
opment about each lenticel takes place in such a manner that 
instead of one connected line along the internode, several 
are formed ; these often join each other at different points so 
that closed furrows are formed, the number of ridges, or 
wings, thus being increased to three, four, and even five ; in 
the last case they nearly encircle the stem. 

In those wings breaking along the openings of the lenti- 
cels, which have been described as normal, there occurs also 
another break which separates the wing from the remaining 
tissues. This is a break along the edges of the band of corky 
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tissue where it joins the regular periderm. This is shown in 
fig. 15, b. This breaking is prevented at first by the cells 
along these lines forming new walls at such angles as to form 
a fan-like spreading, large enough to accommodate the rap- 
idly growing wing. The rapidity of growth, at first greater 
in the center of the wing, appears to gravitate toward the 
edges, and the break occurs. Both sections of the wing are 
now free to be shoved out by the rapidly growing phellogen. 
In the meantime the fissure in the middle, originating from 
the lenticel opening, increases till it reaches in many cases 
quite down to the primary rind. Toward the fall, about the 
middle of September in the examples studied, there are 
formed several layers of plate cells, extending around the 
whole stem. When growth is resumed in the following 
spring, the formation of cork is limited strictiv to the phello- 
gen under the wings ; its rapid growth breaks the bands of 
plate cells and new layers are formed, pushing outward the 
growth of the previous year. As long as the vitality remains 
principally in the phellogen cells under the wings, this pro- 
cess is repeated each year; the breaking which takes place 
on renewed growth in the spring follows the lines already 
started, and the age of the stem mav be estimated as surely 
by the number of broken bands of plate-cells along the edge 
o? the wing, as by the number of woody rings on the other 
side of the cambium ring. The material for this study was 
very abundant, and a large number of specimens was exam- 
inee! ; among them all was only one case in which the num- 
ber of annual layers of cork did not agree with the number 
of woody layers of the stem. In this instance six rings of 
cork were found, where only three of wood could with cer- 
tainty be detected. It is impossible to say, in this case, 
whether two rings of cork had been added each year, or 
whether the annual marking oflTof the wood had failed in the 
later years of growth, as the last ring of wood which was 
plainly marked off was about the width of both the other two. 
On many branches whose woody growth is not very rapid, 
these cork wings reach a comparatively enormous size, often 
measuring in depth twice and three times as much as the di- 
ameter of the rt maining part of the stem. Some have been 
found fully three centimeters in depth, and one and a half 
centimeters is not an uncommon size. These large wings, 
when found on lateral branches, occur in most cases on stems 
which have closed their growth in length. Those stems 
whose growth in length is prolonged from year to year till 
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they form the main branches of the crown, begin, when 
young, to develop wings in the ordinary manner, and con- 
tinue doing so for six or eight years. Then on the older in- 
ternodes the development under the wings becomes less and 
less in amount ; the ordinary periderm ace mmoJates itself 
to the increasing size of the surface of the other parts of ihe 
stem, that under the wings apparently remaining stationary, 
until it is highly probable in many cases the growth of the 
wing entirely ceases and the phellogen of the entire circum- 
ference resumes its function of uniform growth, and the wings 
are slowly cracked off. However this may be, many of the 
larger stems appear to be covered with a nearly smooth per- 
iderm, and many others are nearly smooth at the place* where 
they join the main trunk, while further on toward their ex- 
tremities they are profusely covered with wings. 

Now taking the growth of the main stem from its origin, 
a young tree, three years old, was cut oft' about one and a 
half feet from the ground. At this height the circumference 
was nearly covered with the cork wings, but by looking care- 
fully it could be seen there was still a distinct longitudinal 
strip or band which was yet free from this growth except 
under the lenticels. This was more and more easily traced 
as one looked upward, until the last year's shoot which 
showed the typical one-sided formation. So with the old- 
est internodes of this year's growth ; date, July i6. The 
whole length of this year's growth of main stem was 
forty-six centimeters ; the lower thirteen centimeters had 
well-developed cork wings, above this none had yet ap- 
peared. Lateral branches growing out from this portion of 
the main stem were also supplied with wings on their older 
internodes. It is easy to see how the whole bole of the tree 
probably becomes covered with its ridged and furrowed per- 
iderm. In the tree just described, the longitudinal strip or 
band along which ran no regular wings was already supplied 
with corky tissue at the lenticels, raising these slightly from 
the surface. The phellogen cells of this tissue probably soon 
after the third or fourth year become endowed with special 
activity ; the layer is extended from lenticel to lenticel, just 
as in the first year's growth, till at last connected ridges are 
formed, more or less irregular in their course, as the lenticels 
have no regular order of arrangement. These ridges assume, 
after a few years, an appearance entirely similar to those of 
the first year's growth. In fact, intermediate stages ap- 
peared already present where the lenticels appeared in cer- 
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tain stages, leading to the final result of covering the whole 
trunk of the tree. Ridges from a tree of fifteen years were 
broken off about four teet from the ground. The annual 
deposition of corky substance was seen here to diminish as 
the tree grows older, the later years' rings being much nar- 
rower than the earlier ones. 

Biological Dcp^t^ Univ, of Pcnn. 



Botany at the University of tiottingen. 

W. E. STONE. 

The botanical department of the University at Gottingen, 
of which I have been requested to write a description, has 
never been particularly famous, yet has won and retained an 
excellent reputation in Germany for its good work and favor- 
able advantages. Persons whose experience warrants the 
expression, of an opinion, consider the arrangement of the 
laboratory to be equalled by few others in Europe, while the 
garden is notably well stocked and cared for. For the latter 
much credit is due Prof. Graf zu Solms Laubach, who for 
many years was director of the same and professor of sys- 
tematic botany. In the spring of the present year he re- 
ceived almost simultaneous calls to the Universities at Stras- 
burg and Berlin, accepted the former, and now occupies the 
chair of deBary. 

There is a tacit division of the work here into the physio- 
logical and systematic departments, each presided over by 
different professors, and each with its own laboratory, branch 
library and lecture room. 

The present director of the garden and professor of sys- 
tematic botany is Dr. Peters, formerly a student and assist- 
ant with Nageli. His work upon the genus Hieracium has 
secured him special notice. He was called to Gottingen from 
Munich, to take the place of Prof. Solms Laubach. 

The garden, which is one of the sights of the not remark- 
ably interesting old town, occupies, roughly estimated, five 
or six acres of ground, lying partly within and partly with- 
out the old " wall.^' The latter is no longer the defense for 
which it was planned and built some three or four hundred 
years ago, but has become a pleasant elevated promenade 
with grassy slopes and planted with a double row of fine old 
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lindens, beneath which one always meets a procession of 
promenaders on pleasant summer afternoons and evenings. 
For a part of its winding course, as I have said, it traverses 
the botanical garden, looking down to the south side upon 
the dwelling of the director and gardener, the green-houses 
and the collections of tender plants, thus protected from the 
cold north and east winds. On the other, the north side, are 
the more extensive collections of hardy plants, trees and 
shrubs, arranged to some extent systematically, especially 
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the herbaceous plants. The principal entrance to the garden 
is from one of the streets of the inner town. Passing the 
pleasant old-fashioned houses of Director Peters and the gar- 
dener, one comes out upon a fine lawn fronting the three large 
green-houses, behind which rises the sheltering "wall." 
Close beside the director's house a large three-story brick 
building is rising, which, when the slow-bul-sure German 
building process shall be completed, will serve for a "sys- 
tematic" laboratory, herbarium, and auditorium. Upon the 
lawn are grouped in summer the potted shrubs and hardier 
plants from the green-house, tree ferns and palms, giving 
the little space a decided tropical aspect. Here, too, is an 
excellent collection of Azaleas, and near by in a shady, moist 
nook are the native orchid?. 
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Two tunnels pierce the *' wall " and bring one out on the 
other side into a different flora — that of the temperate zone. 
In the foreground runs a littlo stream, moistening a bit of 
meadow turf and supplying a basin for aquatic and marsh 
plants. Behind this rise low terraces neatly and systemat- 
ically laid out in beds for herbaceous plants, where naturally 
the Compositae preponderate. On the west side of this part 
of the garden stands the finest building of the University, 
from the upper windows of which the view given here is 
taken. Toward the east rise masses of trees, behind which, 
with an entrance from the street, stands the physiological- 
botanical laboratory. Still fariher toward the east are open 
spaces devoted to the collections of grasses and sedges, the 
Liliaceas, Araceae, etc. 

Altogether the garden, partly from natural location, partly 
from the influence of the "wall," furnishes a remarkable va- 
riety of exposure and adaptation rarely met with upon so 
small an area. I have seen no botanical garden better kept 
than this ; there are absolutely no waste spots, although 
spontaneous natural growths are allowed in some places. 

The herbarum is said to be a good collection, but, as is 
often the case in these days, lacks attention, and is simply 
stored away in the upper story of one of the garden build- 
ings, inaccessible and unused. The intention is, however, 
to have it properly arranged and made available in the new 
building being erected. The physiological laboratory' is 
under the direction of Prof. G. Berthold, one of the youngest 
full professors in the University, his early promotion being 
the recognition of his energy and ability. His career was 
begun here as **privat docent*' ; afterwards he was assistant 
to the director of the zoological station at Naples, where he 
published several monographs on the marine algse. He be- 
came "ausserordentlicher" professor at the university of Got- 
tingen in 1885, and full or **ordentlicher " professor in 18^7. 
His principal work, aside from numerous contributions to 
journals, has been " Studien iiber Protoplasma Mechanik," 
a profound production published in 1887. Prof. Berthold's 
relations to his students are of the most pleasant nature. He 
is a hard worker, taking short vacations, and almost invari- 
ably to be found during working hours in his private labora- 
tory, from whence at short intervals he visits his students 
working in the main laboratory, greeting each with some 

Eleasant word of advice and encouragement. The assistant, 
h. Koch, with whom the students come directly in contact. 



290 BOTANICAL GAZETTE. [ November, 

was a pupil and assistant of deBary. His greatest horror 
is untidiness, of which fact no student is likely to remain 
long unacquainted. 

My two years' connection with these men leaves me with 
a lively and grateful appreciation of their worth as friends 
and teachers which I can not omit expressing here. 
t t,The physiological laboratory is a very substantial two- 
story stone building with rather plain exterior. The view 
tiven is taken from the south or garden side. The ground 
oor is occupied in part by the janitor's family, a common 
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custom in the University buildings, and by a museum, physi- 
cal cabinet and physiological laboratory. There is also a 
workroom on this floor containing a still, forge and table for 
glass blowing. In the cellar are rooms for gas analysis, tem- 
perature experiments, etc. The main working rooms of the 
laboratory are on the second floor, a plan of which is here 
given. 

The main rooms are directly accessible from the stair 

landing. First on the left is the director's private laboratory 

with its independent outfit, working table before one of the 

wmilnwq, water, gas, ventilating hood, aquaria, etc. A door 

to the main laboratory, a large, well lighted room 

windows of 4^ by 8^ feet dimensions, looking out 

le north and east, and affording a fine illumination 

)scopic work. There are places here for thirty 

ten for advanced workers directly before the win- 
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dows at benches provided with drawers, closets, cases, rea- 
gents, water and gas. Twenty more students, engaged 
with simpler work, find places at four large tables arranged 
through the middle of the room. A cabinet for microscopes, 
a case for reference books, shelves for specimens, a ^* JSrut- 
of en '* for the reception of cultures, completes the furnishing 
of the room. Adjoining, on the south side of the room, is 
the auditorium, which, as a lecture room, accommodates 
fifty hearers, or by removal of the portable benches can be 
used for experimental purposes. Two of these windows are 
really glass doors opening to the east and south into glass- 
covered balconies used for the reception and cultivation of 
plants for lecture demonstration. In the southern one is a 
small glass forcing house, or more properly box, capable of 
being heated by gas, and provided with a thermo-reguhitor. 
The lecture table is also arranged as an experimental table 
and provided with gas, water and an air-pump. The room 
may be effectually darkened for experiments with light. In 
this connection the sliding black-board behind the table 
reveals an opening into the " dark room" well supplied with 
optical apparatus, by means of which light of varying qual- 
ity may be transmitted to the experimental room. This 
arrangement also allows the most convenient use of the stere- 
opticon for class demonstration. The remainder of the south 
side of this floor is occupied by the chemical laboratory with 
complete apparatus and accommodations for four workers, 
with water, gas, steam drying bath, sink, two large hoods, 
combustion furnace, muffle, etc. Here again a glass door 
opens upon a glass-covered balcony for the reception of 
plants under observation. From this a second balcony is 
entered, which, thus cut off from the remainder of the build- 
ing, is used for the generation of noxious gases. 

From the chemical laboratory a gallery leads over the 
stairway to the balance room ; from it a side door also opens 
upon a large open balcony over the entrance to the building, 
with a western exposure — a convenient place for growing 
and maintaining potted plants in summer. 

The balance room is supplied with a fine Sartorius' chem- 
ical balance, and a large balance for the reception of grow- 
ing plants weighing from o.i to 15,000 grams. The same 
room contains the reference library, and is also accessible 
from the director's room. 

From the landing another staircase leads to a physiologi- 
cal work-room under the skylight, and there are one or two 
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Store-rooms also on this floor. Last, but not least, is a small 
work-shop for the janitor, who is an excellent mechanic and 
makes nearly all the apparatus and models required in the 
institute. 

A noteworthy feature is the double water supply, two 
complete systems of pipes leading to all points of the build- 
ing, one for the city water, which contains so much lime that 
it is unfit for general laboratory use, and one for rain-water, 
collected from the roof and stored in a reservoir on the third 
floor. The systems are interchangeable, and both may be 
used for either rain or " city ** water. 

The building is new, having been first occupied in 1879, 
and was intended to embody the best features of the best 
botanical laboratories known at the time. A full discription 
of its plan and erection is given in the Botanisches Centralblatty 
V. (1881) pp. 318,349,388. 

In this, as in most of the German universities, the greater 
part of the botanical students are derived from the medical 
and pharmaceutical departments, a knowledge of botany 
being required in the examinations in both these branches. 
For these students lectures and work of a general nature are 
provided, but there were always, during my acquaintance 
with the department, a comfortable number of advanced stu- 
dents engaged on theses and '* arbeiis.*' 

I give here, also, the titles of lectures given during this 
time : Anatomie der Pflanzen, Fortpflanzungs und Befruch- 
tungserscheinungen, Ueber das Protoplasma, Ueber Gym- 
nospermen und Archegoniaten, Pala?ophytologie, Ueber 
Ptlanzenkrankheiten, Grundziige der Botanik, Vegetation 
des Meeres, Ueber der Thallophyten, Ueber Nutz und Arznei- 
ge^vachse. Besides these, lectures were given in the agri- 
cultural department on plant nutrition, growth, etc., also of 
botanical interest. Some of the lectures were free courses, 
representing the latest work of the professor on some special 
subject. Some were attended by fifty or seventy-five stu- 
dents, others bv four. 

In summer there are usuallv one or two excursions weeklv 
to points of botanical interest, which often means a short 
railway journey and always a hard tramp. Professors and 
students are then at their best, unreserved and jolly, striding 
away across the fields often in disregard of the law requiring 
pedestrians to keep to the beaten paths, until some irate 
peasant halts the party, and the young fellows, with winks 
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and nudges among themselves, watch the professor banter 
with Hans. Then, when the masquerade is revealed, " Don- 
nerwetter" changes to " Entschuldigen Sie," and all is well, 
although it sometimes happens that nothing but the payment 
of the regular three marks' tine will secure the peaceful and 
undisputed progress of the expedition. An unfailing feature 
is the halt for lunch at some convenient "Gasthaus," where, 
over black bread and sausage and mugs of foaming beer, 
many an interestine botanical question as well as jolly joke 
or story is discussed. If a part of the excursion is by rail, 
tickets are taken third class, and even these are obtained, 
in such cases, at reduced rates. 

At play or at work I have found the German professors 
and students wholly interested and in earnest. Perhaps thus 
their work obtains a character of reliability and thorough- 
ness ; perhaps thus they are able to derive such satisfaction 
from the most minute and tedious investigations and inspire 
in new students such enthusiasm and devotion. Certainly, 
working or playing, I was glad to count my connection with 
the botanical people at Gottingen among the pleasantest of 
my university experiences. 

Amherst, Mass. 



Notes on Andropogon, 

V . L A M S O .\ S L- K lit N E R . 

[ackel, in his contribution (Gniminea;) to Eng- 
<rk on the families of plants (Die P6anzenfami- 
;nded (he genus Andropogon so ns to include a 
isses which have been for some time regarded as 
distinct genera. The genus is divided into il 
mong which are Sorghum, Chrysopogon and 
Based on this classilication, Prof. Hackel 
J species as belonging to the United States. 
J is the list in full, kindly furnished me by Prof. 
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Hackel in advance of his '*Monographia Andropogonearum,*' 
which is now in press, and will be published next year : 



1. A. 8e«^iherbi8 Kunth. 14. A. 

2. A.hirtiflorus Kunth. 15. A. 

8ubvar.otigO0tachyus Hack. 16. A. 

subvar. feensis Hack. 17. A. 

3. A.cirratDS Hiick. 

4. A. tener Kunth. 
6. A. scoparius Michx. 18. A. 

subep. genuinus Hack. 
(There are no other vari- 19. A. 

eties di8ting;ui8hed , but 
some forms are nam- 
ed, 
subep. maritimns Hack, 
var. a. maritimus (8. 

States), 
var. b. divergens (Texas). 

6. A. gracilis Spr. 20. A. 

7. A. macroums Michx. 

a. genuinus. 

6. abbreviatus Hack. 

e, hirsutior Hack, ^vaginis 

tuberculato-villosis, Mo 

bile, leg. C. Mohr). 

d. coryraboeufl Chapm. 21. A. 

e, gtaucopdis Cbapm. 22. A. 

8. A. Virginicus L. 

a, genuinus H*ick. 

with 8ubvsr. steno- 
phyllus Hack. 
6. glaucus Hark. 

e. dealbatus Hnok. 28. A. 

d. tetrastachvus IlAck. 

9. A. Leibmanni back. 

var. b, Mohrii Hack. 

10. A. longiberbis Hack. 

11. A. Eltiottii Chapm.! (non A. 

vaginatus Ell., sed A. clan* 24. A. 

destinus Hale. 

12. A. braohystachyus Chapm. 25. A. 
18. A. arctatus Chapm. 

The changes in Patterson's Catalogue, following from 
this arrangement are as follows : 

Andropo^on dissitiflorus Mx.=A. VirginicuB L. : A. Mohrii Hack= 
A. Leibminni, var. b: A. saccharoides 8. W., var. inermis Va«ey= var. 
submuticus Hack.: the var. maritimus under A. scoparius is raised to a 
subspecies: Chrysopog[on nutan8= A. nutans L.: C. secundum=A. uni- 
lateralis Hack.: C. Wnghtii=A. pauciflorus Hack.: Heteropogon acu- 
minatus=A. melanocarpus £11.: U. contortus'=A. contortus L. : Sorghum 
halapense=A Sorghum Brut, var. halapensis Hack. 



argyreus 8ohuU. 

Cabanitfii ll>ick. 

provincialis Lara. 

Hallii Hack, (cum var. Al- 
veolus, incanesoens. muti- 
cus). 

Wrightii Hack. (Wright. 
New Mex. coll. no. 2104). 

saccharoides 8. W. 

var. Torreyanus Hsck 

var. submuticus (Texas, leg. 
Neallev). 

var. perforatus (A. perfor- 
atus Trin.Texds, Ber- 
laDdier,D0.641,Lind- 
heimer no. 1161). 

Sorghum Brot 

subsp. halapensis Hack. 
(8jrghum sp. Pers.). 

subsp. sitivus (cultivated 
sorji^hum, the varieties of 
which are very numer- 
ous). 

nutans L. (with vars). 

unilatcralis Hack. (Sor- 
ghum secundum Chapm. 
This can not be named 
A. secundus in conse- 
quence of A. secundus. 
Willd.) 

pauciflorus Hack. (Sor- 
ghum pauciflorum 
Chapm., out it is not of 
the Sorghum section, but 
belongs to Chrysopo- 
gon). 

contortus L. ( Heteropogon 
sp. R. & &.). 

melanocarpus £11. 
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There are some new varieties ; other varieties reduced to 
forms ; and others wholly omitted. 

In the letter communicating the above list of Andro- 
pogons (dated June 10), Professor Hackel says: '*As to 
other Andropogoneae, there are some changes in nomencla- 
ture, viz.: Imperata brevifolia Vasey is I. Hookeri Rupr. : 
' Elionurus candidus ' from Texas and Arizona is not E. can- 
didus Hackel in Flor. Brazil., but a new species named E. bar- 
biculmis : * Elionurus Nuttallianus ' of Vasey, Grasses of 
the U. S., is the type of E. tripsacoides HBK. : Rottboellia 
corrugata Baldw. is recognized as a species, with the variety 
areolata: R. tesselata Steud. is a form of R. corrugata: R. 
rugosa has a var. Chapmani (Curtiss, no. 3622)." 

Washington^ D, C\ 



Notes on the iDfloreseence of Callitriche.^ 

JOSEPH SCHRENK. 

While examining the flowers of Callitriche heterophylla 
Pursh, I noticed some peculiarities about the so-called brads 
of the inflorescence which seem to have escaped notice thus 
far. 

For the sake of completeness I will briefly state that the 
species examined has dense floating tufts of broadly spatu- 
late opposite leaves, each bearing in its axil one, sometimes 
two pistils, and one stamen^ between a pair of the bracts 
mentioned. The latter are of a semilunar shape, attached 
by one of the attenuated ends to the stem, the concave sides 
turned toward the pistil. 

Of such bracts, including those met with in other families, 
Hydrilleie, Naiadea^, Potameaj, etc., H. Schenck, in his 
elaborate paper on the ''Comparative anatomy of submersed 
plants,"' says: "These structures are no stipules, as Cas- 
pary calls them, but true trichomes. They are found in the 
axils of the leaves in the form of tender, transparent, round- 
ish or elongated, small scales, consisting of one or two lay- 
ers of cells. They originate early at the apex of the stem, 
develop more rapidly, and perish sooner than the neighbor- 
ing leaves. Probably they all produce a secretion which en- 

iReftd before Section P. A. A. A. S., August 16. 1888. 

* la the numerous specimens examined I noticed that when there were two piKils in 
one axil the stamen was inrariably wanting. 

«BibI. bot . Vol. I. 18S7. p 10.— The "Monograph on the genu« CiOmrkik'^;* bj Fr. Heg- 
elmaier (1884) I was unable to consult, and had to be satisfied with the statements of 
Sobenck (L c) and de Bary (Comp. Anat.) referring to it 
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velops the growing apex." This paragraph refers to the fol- 
lowing passage on the preceding page: ** Most likely this 
secretion protects the meristematic apex and the young leaf 
buds against parasites, etc., but for the present we can not 
insist on the <:orrectness of this explanation.'' 

A close inspection of the structures in question will show 
that they are not simple scales or trichomes, but small blad- 
ders or sacs. When held under a lens, in air, they might 
easily be mistaken for flat scales, but when examined with a 
low power in the fresh condition, under water, they are in- 
variably found to be filled with air, and thus they can be rec- 
ognized as bladders without difficulty. That the air is really 
inside the sacs can also be readily demonstrated by gently 
warming the water on the slide on which they are placed, 
when they will be seen to expand considerably. When the 
sacs are placed in boiling water, the air is at last driven out. 
This is, in fact, the most convenient way to get rid of the air, 
for even after long continued treatment in alcohol air bubbles 
will still remain in the sacs. 

Under higher powers the surface view and sections of the 
bladders show that their wall is a thin membrane formed of a 
single layer of transparent, elongated, flat cells with ver\' 
sinuous side walls. Inside of the bladder a slender thread 
can be distinguished, which projects from the base into the 
cavity. It consists of two or three rows of long, wavy 
cells laterally connected by short branches. 

At the meristematic apex of the stem, on the youngest 
node, the sacs are found as small protuberances alongside 
the rudimentarj' pistil. They consist of the epidermis, which 
bulges out in the angle between leaf and pistil, and covers 
only a few rounded cells that belong to the meristematic in- 
terior of the apex. At the next lower node these excresences 
are much larger. The epidermis cells still have a rounded 
outline, while the few enclosed cells begin to elongate per- 
ceptibly. Examining still older nodes we find that the de- 
velopment of the sacs has been con\pleted. The cells of its 
wall have increased rapidly in number and size, and have 
assumed the wavy outline peculiar to so many epidermis 
cells. The growth of the cells which originally filled the 
sac has not kept pace with its surface growth, and they have 
remained as a contorted and isolated thread in the interior 
of the sac, while the walls have receded and expanded. 

Thus a hollow plant organ is formed by schizogenetic 
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growth, which it is impossible to designate a " trichome/' 
for it IS evidently not merely an outgrowth of the epidermis. 
On thin longitudinal sections the continuity of the air-spaces 
in the larger air-channels of the internode, in the inter- 
cellular cavities of the node, and, finally, in the interior of 
the sacs, can be traced distinctly. I would, therefore, call 
these sacs, not trichomes, but reduced, or rather trans- 
formed phyllomes, transformed in order to fulfil a special 
function, /. ^., to give' the apex of the stem necessar\' 
buoyancy, so that the leaves may receive light and air, and 
the pistils and stamens the visits of insects or the currents of 
the air. 

At no stage could any secretion exuding from the sacs be 
noticed. The protoplasm contained in the cells, although 
plainly visible at the early stages, is too insignificant to indi- 
cate that intense activity which is going on in secretory or- 
gans ; besides, the comparative isolation of the cells, which 
are really simply epidermis cells, speaks against such a func- 
tion. But I would call attention to the peculiar fan-shaped, 
or rather palm-shaped hairs* found at the nodes in consider- 
able numbers, which most likely produce some kind of secre- 
tion. Their walls are filled with dense, granular proto- 
plasm, and are quite thick, presenting on the addition of 
reagents the peculiar appearance of mucilage-producing mem- 
branes. Besides, the fact that they are found fully developed 
at the very apex of the growing stem, when all the other 
organs, the sacs included, just begin to diflferentiate, leaves 
hardly any doubt that they serve tor the protection of those 
points that are most in need of it. 

For systematic botany the question is of great interest, 
whether each, the pistil and the stamen of Callitriche, is to 
be considered a separate flower or not. In most text-books* 
the flowers are described as monoecious. In my opinion, the 
histology of the inflorescence ought to decide the question. 

On a longitudinal median section of the stem, through a 
young node, we see a, central fibro- vascular bundle which 
receives additional strands of vessels on both sides from the 
leaves. In each of the two angles thus formed there arises 
a vascular bundle which, after proceeding a short distance, 
separates into two slender branches; one of them, the one 
nearer to the leaf, leads to the pistil, and the other, the upper 



«C(. DeBary, Comp. Antt. Engl, ed., p. 64. 
»r. f/., Gray's Manual, Elchler's Syllabus, 
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one, to the stamen. The other tissues of pistil and stamen 
are arranged correspondingly, so that, e, g,^ the epidermis 
of the filament and of the short pedicel of the pistil are a 
continuous layer of cells. 

There is no reason why, under these circumstances, we 
should separate these two organs and call them two different 
flowers, when, in fact, they could not be any more closely 
connected than they really are. 

Hobo k en ^ N, J. 



UndMcribed plants ft*om Guatemala. V. 

JOHN DONNELL SMITH. 
(WITH PLATES XXIII and XXIV.) 

V0CHY8IA GuATEMALBNSiB. Bot Gazette, xii, 131. Explanation of 
Plate xxiH: Fig. 1. Flowerinv? branch— natural size. Fig. 2. Immature 
capsule. Fig. 3. Flower. Fig. 4. S^rae with pistil exposed. Fig. 5. 
Staminode. Fig. 6. Stamen. Fig. 7. Anterior petal. Fig. 8. One of the 
lateral petals. Fig. 9. Vertical section of ovary. Fig. 10. Ovule. Fig. 
11. Diagram of flower. (Figs. 3—11 are variously enlarged.) 

Hanbnria parTillonu— Leaves roundish, base emarginate^, 
5-6 inches long, 5-tinies exceeding petiole, triplinerved, tri- 
partite nearly to base, divisions oblong-lanceolate : shortly 
peduncled racemes i2-i5-flo\vered, flexuose, nodding, twice 
exceeding petioles, spreading pedicels equalling flowers : 
calyx urceolate-campanulate, 6 lines long, nearly half as 
broad, teeth minute: corolla-segments ovate, half as long as 
calyx, reflexed : filament-column 4 lines long, antheriferous 
globose-turbinate head 2 lines broad, cells in 10-12 pairs: 
pistillate flowers not seen. — The other species of this genus, 
//. Mexicana Seem., has long-petioled uniformly undivided 
leaves exceeded by peduncles of rigid racemes, sparse 
twice-larger flowers, a shortly campanulate calyx, anther- 
cells in more numerous lines. — Pansamala, alt. 3,800 feet, 
April, 1888. (Ex PI. Guat. Tuerckh., qu. edid. J. D. S., 
1366.) 

Galea trichotoma.— Branches divaricate, fusco-tomentose : 
leaves petiolate, 12-18 lines long, subcordate, triplinerved, 
remotely serrulate, scabrid above, cano-tomentose beneath : 
pedicels of simple or compound terminal corymbs 3, half an 
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inch or less long, monocephalous : heads homogamous, 
about 20-flowered, subglobose, 5 lines high ; exterior bracts 
of involucre foliaceous, scabrid, ovate, minute; interior ones 
smooth, oblong, obtuse, exceeded by disk ; bracts of conic 
receptacle conduplicate, laciniate, rostrate: palets of pappus 
20-23, linear-tapering, nearly naked, subequalling corolla; 
achenia pubescent. — Nearest, especially in foliage, to the 
Columbian C, glomerata Klatt., Bot. Jahrb. vm, 45. Rocky 
mountain sides near Coban, alt. 4,300 feet, Aug., 1887. (Ex 
PI. cit. 1353.) 

PiTCAiRNiA TuERCKHEiMii. Bot Gazette, XIII, 190. Explanation of 
Plate XXIV : Fig. 1. Plant, nat. size. Fig. 2. Vertical section of flowers 
nat. size. 

BaltimorCy Md, 



BRIEFER ARTICLES. 

(Enothera albicaulis.— The order Onagraceae contains many interest- 
ing and beautiful species and this species is not the least deserving of no- 
tice. The flowers are large, white at first, later turning to a delicate rose- 
color, and very conspicuous. One evening during July I was walking 
with a gentleman from the barn to the house. We passed along the edge 
of a kitchen gaiden, and when near the house I called his attention to 
a large patch of (Enothera albicaulis which had never known the hoe. 
He admired the flowers, remarking that they were worth cultivating 
for ornament We had not gone ten yards beyond them when a most 
offensive, sickening foetid odor assailed our nostrils. At first we 
could not account for it, because we knew of no carrion in the vicinity. 
At last I concluded it arose from a stink-horn of some kind, and 
proposed to immediately find the oflender. I turned my head for a las* 
look at the beautiful evening primrose, and at that very instant th« 
strange odor filled the air again, coming like a pufi'of warm breath from 
the direction of the flowers. Standing still a few moments I felt three 
more warm pufl'd, and each time was nearly overpowered by the accom- 
panying smell. Subsequently I had an opportunity of observing the 
plant a little more closely. I found the puflfe were stronger and more 
frequent on mild, still evenings; that they were then emitted, several in 
quick succession, at intervals ranging from twenty to thirty minutes. I 
never watched the plants all night, but have watched from eight in the 
evening till nearly two in the morning, and found that the pufib were 
stronger, more frequent and more regular between 9 and 12 p. m. than 
before or after. The flowers are influenced in opening and closing more 
by temperature than by the degree of light. When the morning is not 
too warm, that is to say not over 65° or 70° F., the flowers commonly re- 
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main open till 10 or 11 a. m. Likewise in the afternoon, when the heat 
is not too great, they begin to expand about 4 o'clock; at other times 
they may not open till 6 o'clock. I have taken " wilted " flowers, plucked 
during the heat of the day, placed their stems in a glass of water and re- 
moved the glass to a cool cellar with a northern aspect and plenty of 
light. In the course of an hour the flowers would slowly open. They 
seem to be very irregular in their habit During the middle of the day 
the petals are wrinkled and loosely folded; the tube droops; the whole 
flower is limp and seemingly wilted, presenting a sorry appearance. — F. 
W. Anderson, Great FaUs, Montana. 

Some Nebraska plants. — In a recent visit to Clear Water, Neb., I was 
much impressed and somewhat surprised with the abundance and beauty 
of the wild flowers. Clear Water is a small town in the northern part of 
Antelope county, near where a creek of the same name flows into the 
Elkhom river. Along the Elkhorn, and also along Clear Water creek, 
there is some timber, which in that region is deemed a luxury. The 
most abundant timber is the diflerent species of willow, while the largest 
and most conspicuous tree is Populus monilifem. Fraxinus viridis, Ne- 
gnndo aceroides and Celtis occidentalis are frequently met with. Jug- 
lans nigra was not seen in this immediate vicinity, but it grows quite 
plentifully on Verdigris creek, in this county. Two shrubs which 
claimed my attention were Aniorpha fruticosa and Shepherdia argentea. 
The latter is rarely met with. But one clump of these bushes was seen in 
the county. Amorpha fruticosa is plentiful, and when in flower is a very 
handsome shrub. Symphoricarpos occidentalis is abundant, and its flow- 
ers very pretty, although it is considered a great nuisance by cultivators of 
the soil. Rhus glabra is occasionally seen, while R. Toxicotlendron is too 
abundant 

One of the tirst flowers to grace the prairies here in early spring is 
Townsendia sericea. It usually appears in April, before the spring grass 
or much other vegetation, which makes it seem prottier than it otherwise 
would be. Petalostemon vilhwus is so abundant that seen from a distance 
when in bloom it gives a rose colored hue to the prairie. P. violaceus 
and P. candidus are both here, but not so plentiful as P. villosus. Three 
species of Pentstemnn were noticed, of which P. grandittora was the 
most conspicuous. Of tue four species of Astragalus which were observed, 
A. caryocarpus seems to U» the most common, and, for some reason, a 
favorite among the i>eople. Cyprii)edium candidum, which is thought to 
be rare in the stale, is quite commonly met with here. There is an 
abundance of wild roses o. ditlerent hues, all of which belong to the same 
species, Rosa Arkansana. Two plants. Taraxacum uflicinale and Cnicus 
arvensis, which have in the hist year or two been introduced, are likely 
to become great pests to the farmers. — Emma R. McGee, Clturu iter, Neb, 

The clover rust.— C/n/m '/'•«» tri/ulii < A. d: 8.) Wint, has apjK^ared on 
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Trifolium pratense in this vicinity in great abundance and is doing much 
damage. It seems to be most abundant in the aftermath, though it is not 
confined to the clover of meadows. In many instances the rust is so 
abundant that the clover leaves are half or more dry and dead. I should 
say the damage would vary from 5 to 20 per cent, of the value of ihe clo- 
ver. So far as I know, the parasite has never been reported on T. pratense 
from this country before, though it is known in Europe. (Cf. Winter, 
Die PUze, i, 159.) Two years ago it was abundant here on T. hybridum, 
but this year it seems to have qhanged to the red clover. T. hybridum 
is also a new host for America. Uromyoes medicagenii-falccUie (DC.) WinU 
on Medicago lupulina has been abundant here every year since 1883. — 
LuciEN M. Underwood, Syracuse UaiversUy^ Syracuse, N, V, 

DioBeism in Andropogon proTincialis. — The Iowa experiment station 
has been collecting seeds of some of the native prairie grasses for the pur- 
pose of testing their value under cultivation. The one regarded as of 
most promise is Andropogon provincialis Lam., called Blue Stem or Blue 
Joint At first little or no seed was found on this species; then some 
plants were noticed which were smaller and darker in color than the 
others, and so different that they seemed to be a distinct variety. The 
spikes of these plants proved to be well filled with seed. After this it 
was seen that wherever Blue Joint was found a small proportion of the 
plants were of this form. The spikes of these fertile plants ripen and 
break up earlier than those of the sterile plants. Not all of these, however* 
have the heads well filled with seed. The sterile plants have conspicuous 
stamens with abundant pollen, and also large fully expanded stigmas. 
The division into staminate and pistillate plants is perhaps only partial. 
Circumstances did not permit a more extended examination at the time, 
but plants of each form have been marked for future study. It would b« 
well also for others conveniently situated to take notice regarding this 
feature. If it shall prove to be a permanent habit of tins grass to have 
but few of the individuals fertile it will be a serious difficulty in the way 
of its profitable cultivation. — A. A. Crozier, Ames, Iowa, 



EDITORIAL. 

The editor of QrevUlea, in the September issue of that journal, ac- 
cuses " some of the junior mycologists of the United States " of " commit- 
ting a dangerous mistake " and of indulging in *' spread-eagleism " regard- 
ing the identity of certain type specimens Dr. Curtis collected ihe series 
of fungi known as Herb, Curtis, The descriptions of the new species were 
drawn up by Rev. M. J. Berkeley, of England, and published under 
the joint authority of Berkeley & Curtis. Now some American has 
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allowed his love of country, so we are to infer, to blind him to the evident 
fact that where a real difference exists between a specimen in the Curtis 
herbarium and one in the Berkeley herbarium, it is the latter only 
which irt to be regarded as the type. This is so obviously true that we 
fear that Mr. Cooke was under some misapprehension when writing 
his warning. But while the simple statement seems to be beyond 
controversy, differences may still arise as to the interpretation of the 
Berkeley <k Curtis types. Becauee a cursory examination appears to 
make out the type specimen in the Berkeley collection to be different 
from the corresponding specimen in the Curtis set, it does not neces- 
sarily follow that it is really so. It is quite possible that errors might 
have arisen in the original study, and that the specimen in the Curtis 
herbarium, although different, might yet be a better representative 
of the real species than the type specimen itaelf. There is often internal 
evidence to show that certain specimens in Herb. Curtis, although in 
some characters different, are still undoubtedly the same as those in Herb. 
Berkeley. For instance, if a leaf with a Puccinia has been cut in two and 
half sent to Rev. Berkeley and half placed in the Herb. Curtis, the de- 
scription in many respects corresponding to the Curtis plant, but not in 
others, we are not to infer that there were two distinct things, but rather 
that the Curtis plant is genuine, and a study of it can show facts not pre- 
viously brought out There is so much need of cautious work in deter- 
mining the species and settling the nomenclature of our fungi that it can 
not be amiss to point out this possible source of misunderstanding. 



CURRENT LITERATURE. 



Minor Motlcea* 

The flora of the Santa Barbara Islands is the subject of a paper* by 
Mr. T. S. Brandegee. The author investigated the two largest islands, Santa 
Crux and Santa Rosa, and in the paper before us gives a list of the plants 
found. A comparison is made between this flora and that of the neigh- 
boring Santa Inez mountains on the mainland. Of the almost 40() 
species, nearly iV^) may be considered as belonging to the San Diego 
flora, leaving some ten or twelve endemic species. There are, besides 
these, some nine or ten specie's not found on the mainland, but are com- 
mon to other coaHt islands. 

1 BiiANDEfJKK, T. 8.— Flora of Ui« SanU Barbara lUands. R«print from Proc. r«l. 
Ac*il Sol.. Al Ser . Vol. I, Part 2. pp. »l-226. Isbued October. 1«88. 
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NOTES AND NEWS. 

New species of Saussurea by Franchet, and of Clavaria by Boudier 
and Patouillard, are described in Journal de Botaniqrie (Oct. 4). 

Prof. Jas. E. Humphrey has been elected to the new professorship of 
Vegetable Physiology at the MassachusetU* State Agricultural Experi- 
ment Station at Amherst. He enters upon his work November 1. 

It seems that German colonists in Australia introduced their native 
fruit trees, such as pears, apples, etc., and although they flowered abund> 
antly, no fruit was produced. Lately another colonist brought bees from 
Europe and the trees are fruiting well. 

A NEW GENUS of Berberidaceee, from Japan, is described in Jour, Bot, 
(Oct.) by Tokutaro Ito. It perhaps comes between Podophyllum and 
Diphylleia, and is dedicated to the " Linn^ du Japon," Ono Kanzan, being 
called Ranzania. We are also assured of the certain occurrence of Podo- 
phyllum peltatum in Japan. 

The marine laboratory at Wood's Holl, Mass., proposes to extend 
its facilities the coming year to botanical students and investigators. 
This is, doubtless, one of the most favored spots for the study of marine 
vegetation on our Atlantic coast, and opening a well equipped laboratory 
to botanists is likely to be appreciated. 

Dr. James Clark, of England, but now at the Botanisches Institut, 
Tubingen, Germany, has under way a monograph of the Gentianacece, 
begun at the request of Professor Huxley. He will be greatly obliged to 
American botanists who will send him material. He especially deaires 
ripe seeds of our native species, even of the cc^mmon kinds, such aa G. 
Andrewsii. The author aims at much more than a merely systematic 
study of the group. 

A COMPLETE ENUMERATION of all kuown Urcdineie, arranged accord- 
ing to the orders to which their host plans belong, has been published 
by Dr. P. Dietel, through a Leipzig tirm. It covers forty-eigh|: octavo 
pages with eight additional pages of index. There is evidence of careful 
compilation, and the work will be heartily appreciated by all students of 
the ru'ts. The author would do good service by also issuing a biblio- 
graphy of this group of plants. 

The following note from an English scientific (?) periodical, just re- 
ceived, may be of interest to American readers: 'Among the wonders of 
the ' Wild West' that have recently been discovered is a vegetable com- 
pass. The American Association for the Advancement of Science pub- 
lishes in its transactions a report penned by General Abford, 01 the 
United States Army, and treating of an extraordinary plant growing wild 
in the states of Oregon and Texas, the leaves of which point due north 
and south, and are consequently utilized by belated prairie- hunters as 
convenient substitutes for the magnetic needle. Prof. Gray Meehan, who 
has examined specimens of this gifted shrub at the request of the Asso- 
ciation, defines it as dwarf variety of the osier, named Sylphium Lacini- 
atum." We consider this item a gem worth preserving. 



Vol. xiii. No. 12— Botanical Gazette- Dec. isss. 
Strusbnrg and its botaoical laboratory. 

WILLIAM R. DUDLEY. 

The city of Strnssburjj contains tw u widely dilVerent quar- 
ters ; first, the old ciiy, lull of narrow streets and quaint 
hoii.ies, whose crown and glory is 
the great cathedral near its cen- 
ter; second, the new quarter, 
added to the city by the exten- 
sion of its walls after the German 
occupation in 1871, and contain- 
ing wholly modern buildings. 
Among the latter are the new 
imperial palace and the great 
quadrangle of the new " Kaiser 
Wilhelm " University. A con- 
siderable area of this new quar- 
ter is still unoccupied. 

E.xtending across the end of 
[tthe quadrangle and facing the 
' distant palace is the great Uni- 
versity building, 400 feet long, 
designed for lectures in philos- 
ophy, literature, mathematics, 
law, theology, etc. In the rear 
on the left side is the Chemical 
Institute : on the right the Physi- 
cal and Botanical Institutes, and farther back the Observa- 
tory. Between the Botanical Institute and the Observatory 
lies the Botanical Garden with its greenhouses, Victoria 
House and artificial pond. On a neighboring quadrangle 
other buildings for science are being erectea ; in another 
part of the city are the numerous buildings of the Medical 
School, while the Library of over 6cx),ooo volumes occupies 
the old Bishop's Palace near the cathedral. 

It is rare to find the buildings of German universities 
grouped together in this altogether American fashion, or 
making such an imposing display as do these fine examples 
on the quadrangle of the "German Renaissance" style of 
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architecture. The structures are of a light-gray stone, often 
with stone staircases and corridors, and are fire -proof 
throughout. 

A ground plan of two floors of the Botanical Institute, 
the ground floor and the story above the latter, called on the 
continent the ''first floor," accompanies this sketch. These 
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are from tracings of drawings kindly furnished me by Prof. 
Zacharias and Dr. Jost, of tne Institute, and deserve a care- 
ful inspection by all interested in laboratory arrangements. 
Among the peculiar features, it will be noticed that a 
considerable portion of the building is reserved as a resi- 
dence for the Director and his family, and that two rooms 
are allotted to the Director's assistant, commonly a 3'oung 
man who has recently made his doctorate. The writer also 
has plans of the basement and attic stories ; and these show 
Tooms for the porter and his family, and for that excellent 
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servant of German laboratories, the "Diener," or laboratory 
porter or waiter. To group all these people in the ** Insti- 
tute " building is a common practice in German universities. 

The *' Preparation Room," as it seemed best to call it on 
the plan, is one used in preparing for lectures, and is con- 
venient for carrying on certain work in connection with the 
illustrative museum (or "Lehrsammlung") in the rear. 

The little greenhouse on the first floor is of the greatest 
convenience. Sections of its glass roof can be raised, and, 
if necessary, a platform, bearing jars or pots containing cul- 
tures, can be rolled out on a track into the open air. The 
laboratory rooms are especially interesting, as representing 
the most recent expression of the mature judgment of Ger- 
many's ablest laboratory director, de Bary. 

P^o doubt the architect who designed the building is ac- 
countable for cutting it up into symmetrical squares ; any 
German architect who failed in this would be sure to die un- 
happy. Nevertheless, for the sequence of the rooms and for 
the details, de Bary was responsible, and, taking everything 
into consideration, it is considered in Germany their best sin- 
gle laboratory for botany. 

Its chief characteristics are the abundance of all necessary 
appliances and apparatus, cleanliness and orderly disposition 
of all its supplies, good light from huge windows and white 
wall-surfaces. Wall-cases are numerous and the contained 
glass-ware, reagents, etc., nicely arranged. Drawers are 
abundant, this one containing only reagent tubes, that glass 
plates, another pipettes, burettes, etc., etc. Running W4»ter 
IS convenient, of course, and distilled water and three grades 
of alcohol where they can be readily obtained by students if 
necessary. There are several sterilizing boxes in the large 
laboratories ; also constant-temperature boxes provided with 
thermostats. The chemical room is provided with a hood 
for fumes and for the steam generated by the steam steriliz- 
ing cylinders. Gas is provided at each table, and a separate 
room is sei apart for delicate instruments, such as balances. 
Indeed the association and dissociation of rooms and appa- 
ratus, the conveniences, the absence of unnecessary things 
and showy effects, indicate the intelligence and discernment 
of a worker and a master. 

The tables are broad, very heavy and designed so as to 

Erevent warping or seaming. They are convenient for two 
eginners or a single specisu student. Each person is pro- 
vided, at the outset, with about a dozen common reagents 
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and fluids. The microscopes for laboratory use are chiefl\ 
Hartnack. Most of the private microscopes in the labora- 
tory at the time I was there were from Seibert, an excellent 
Wetzlar manufacturer, not well known in America ; and one 
or two from Zeiss. The stock of reagents in the cases is 
large, and, if necessary, new ones will be cheerfully ordered. 
The University requires of special students working every 




day in the laboratory, a payment of fifteen dollars, which 
covers all necessarj' expenses. 

Strassburg University had about looo students during the 
winter semester of i887-'88, and 104 professors, privat-do- 
cents and assistants. It is, therefore, neither one of the 
largest, nor one of the smallest, of Germany's twenty-one 
universities. 
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The Botanical Laboratory had six advanced and five be- 

f inning students, and I do not think the number was affected 
y de Bary's illness. To instruct or counsel these were 
four instructors : The professor j the associate professor. 
Dr. Zacharias; theprivat-docent. Dr. Worlman ; and the as- 
sistant, Dr. Jest — all contributors, in a greater or less degree, 
to science, and of course well-trained men. At least three 
of the advanced students were working quite independently 
during de Bary's illness, although it was the latter's custom 
to inquire nearly every day after the work of the advanced 
students, when he was in health. But the German govem- 
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ment, which employs and pays these instructors, is not af- 
flicted with that particular kind of malaria which enters into 
the management of almost every American institution, and 
gives it alternate chills and fever over fall and rise in num- 
bers. Numbers are a matter of indifference to it. A very 
distinguished Gorman professor once said to me: "The 
truth IS, we teach whatever we please, we do as much or as 
little as we please, and the government does not interfere 
with us." Yet these men teach enthusiastically, and accom- 
plish in scientific research ten times as much as the Ameri- 
can professor, who is " personally conducted " by a whole 
board of trustees. The German government doM "person- 
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ally conduct," however, in certain very important matters. 
In the first place it provides a suitable corps of assistants, and 
makes it sure, therefore, that the professor has not too great 
a burden of teaching on his hands. It provides ample ap- 
propriations ; it appoints its professors for merit, and it sends 
up Its students from the secondary schools with an excellent 
and uniform training. 

The advanced students were mostly engaged in bacterio- 
logical investigations, although one was working out certain 
biological questions of fern development. Professor Zacha^ 
rias was enMged in histological work. Dr. Wortman in phys- 
iology, ana Dr. Jost completed a paper during the winter 
on the morphology of certain mistletoes. 

In the "Lehrsammlung" are numerous beautiful prepar- 
ations, some made by de Bary, and at once recognizable as 
the originals of well-known figures in his published works ; 
and some by former pupils, some of whom are now famous 
men. These preparations are frequently used in illustrating 
the lectures, all of which were held late in the afternoon or 
in the evening. 

The herbarium collection is not relatively large, and is 
situated, it will be observed, rather remote from the other 
rooms. Had de Bary been a systematist, he would no doubt 
have placed his herbarium centrally. Instead, the large lab- 
oratories, the rooms which have seen so many distinguished 
investigators, and witnessed so many scientific discoveries 
under the guidance of the great director, are the rooms 
around which the others are clustered. 

The library, stocked with a fairly good number of the im- 
portant serials, together with a few standard works in the 
principal departments of botany, is placed nearer the labora- 
tory ; and in this, every Monday evening, meets the ''Botani- 
cal Colloquium,'' made up of the advanced students of the 
laboratory and the instructors. Certain members give care- 
fully prepared abstracts and reviews of the current botanical 
literature, which are followed by spirited discussions. After 
an hour or more of arduous and profitable labor of this kind, 
by means of which each member is enabled to keep quite 
aoreast of advanced lines of work, they adjourn to a more 
convivial place and spend the remainder ox the evening in 
the relaxation natural to the German. By eleven o'clock all 
their vast learning, and especially the hard facts of the re- 
cent Colloquium, are in a state of saturated solution, and by 
next morning are quite ready for use. 

The foreigner who has attended a German university 
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always recalls the university town with feelings of decided 
pleasure. The quaintness and character of most of these 
towns, especially in South Germany, furnish a pictorial set- 
ting to his experience and work that is wholly new to him. 
Strassburg, a city of about 115,000 people, has an individu- 
ality greater than most cities. From its strategical import- 
ance It has been much fought over, and a variety of owm-r- 
ship has given it a mixed population and a mixed language. 
One sees on its narrow streets the dark complexion and reg- 
ular, handsome features of the Frank combined with the 
strong frame of the German, and hears both languages 
spoken by the same person with equal fluency. And the 
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peasant on the country road or in the market, and the blue 
capped and cloaked school-boy on the street, shout their 
Alsatian palois — neither French nor German — in the sing- 
song, cheery tones peculiar to the people of the Upper Rhine 
valley. It is the strongest fortress in Germany, and the pres- 
ence of a garrison of 12,000 gives it a lively military aspect. 
Gcethe took his degree in the university, studied here with 
Herder, Lenz, Lavater and Stilling, and the bryologist Schim- 
per was long a professor here. Indeed, when one reverts to 
the numerous associations connected with every ancient street 
and square, and with many of the houses whose steep, tiled 
and chimneyed roofs and rich wood-carving date back two 
to four centuries, and especially when he recalls that most 
attractive of the old Gothic cathedrals and the scenes wit- 
nessed in and around il, he can readily appreciate the loyalty 
the exiled Strassburger is always said to feel. 
Strassburg. 
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DeyelopneHt of eork-wings on certain trees. III. 

EMILY L. GREGORY. 
(with plate XXV.) 

Of the genus Euonymus, the species now known as alatus, 
formerly described as Celastrus tf/(«/w5 Thunb., presents the 
most marked and striking example of what is known as cork- 
wings. The first important consideration on taking up the 
study of the wing in this genus is, that we have no longer to 
do with large trees, but with small ones and shrubs. One 
of our own native varieties, E. Americanus var. obovatus. 
Gray describes as trailing with rooting branches. Another 
species has small rootlets scattered over the branches. 
Closely connected with this fact is another of equal import- 
ance, that is, the lasting nature of the epidermis, or the length 
of time that some part of the surface of the stem performs the 
function of assimilation. Of the thirteen kinds of Euonymus 
examined, only five may be said to be winged in the sense 
in which we have used this term. Nearly all the others, 
however, present some features which are of use in determ- 
ining the probable reason for this peculiar formation, exhib- 
ited in its strongest form in Euonymus alatus. A complete 
study of the periderm development of this genus would lead 
to a more extended treatment than was intended when limit- 
ing the study to the development of cork-wings. Certain 
parts of this subject must therefore be reserved for future cop- 
sidcration, and only those kinds described here which are 
really winged. These are E. alatus, E. Europasus and three 
varieties of the latter species, variegata, ovata and purpurea. 
A comparative study of these five Icinds shows little diflfer- 
ence existing in the anatomical structure of the wing of Eu- 
onymus Europaeus and its three varieties. Any one of these 
may be described as illustrating a weak and less developed 
form of wing which finds its complete development in E. 
alatus. The structure of the primary rind of these four kinds 
is very nearly the same. The mechanical support, which 
in most dicotyledons and gymnosperms is furnished this rind 
by means of the bast fibers of the primary vascular bundles, 
is here wanting. In place of these are two cylinders of col- 
lenchymatic cells. These cylinders are connected at each 
corner by collenchymatic tissue extending from one to the 
other. This will be readily understood from the diagram, 
fig. 20. In this, a represents the epidermal layer ; ?, the 
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outer cylinder of collenchyroatic cells ; c^ the inner, and rf, 
the thin-walled chlorophyll-holding cells, which serve the 
purpose of assimilation, and also to separate the collenchj*- 
matic tissue of the rind into the two cylinders. At each cor- 
ner, a: ;r, the vollenchymatic tissue extends through to the 
young phloem tissue. In the species and in the varieties 
purpurea and variegata the corners are further strengthened 
by a cluster of extremely thick-walled bast fibers, and it is 
here at the corners that the wing formation begins. The 
time varies according to several conditions. One example 
of E. Europaeus just brought in from the tree, September 
28th, has one stem on which wings are forming on the second 
internode, while this is only one-half centimeter in length. 
On tlie same plant, another stem has fully 20 centimeters of 
its length without any appearance of wings. Several inter- 
nodes of this are fully developed in length, and the lines of 
bast cells are visible along the four corners. 

The wing development on a branch of the variety pur- 
purea was studied from its beginning. A cross section at 
the distance of \ centimeter from the growing tip of stem 
shows the tissues of the rind in a formative stage. The 
outer wall of the epidermal cells is covered by a thin cuticle, 
the cells themselves are large, nearly isodiametric, and with 
thin walls ; below the epidermis are two layers of thin-walled 
cells without chlorophyll, then 4 or 5 layers of parenchymatic 
chlorophyll-holding cells, and below these again several lay- 
ers of colorless cells. At the corners of the stem (see fig. 21 ) 
I he cells connecting the outer and inner cylinders of color- 
less cells are thick-walled and more or less collenchymatic 
in structure. A section cut at 3 centimeters from the tip of 
the stem shows that several important changes have occurred. 
The two cylinders of colorless cells now begin to take on a 
collenchymatic appearance, the walls having thickened con- 
>iderably. The cells of the epidermis are in a state of rapid 
growth and division, new cells being added to the outer cyl- 
inder, whose walls rapidly thicken, as may be seen by sec- 
tions at the distance of 5 and 7 centimeters from the tip. 
The cells in the center of the group in the corners (see ^, figs. 
21 and 22) are seen to have increased in diameter, while at 
the same time their walls are much thinner. These are the 
cells that afterward become the thick-walled bast fibers. 
(See cr, of fig. 23.) There is just here a point of interest in 
regard to the origin of these bast fibers. Connected with it 
are also some other facts noted while making this study; 
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their consideration at the present time would lead us away 
from the subject in hand and it is therefore deferred. After 
the bast cells are well developed there begins a change in 
the character of the remaining collenchymatic cells lying 
immediately below them ; these begin to stretch tangentially , 
then to grow and divide by radial walls, so that the circum- 
ference of the stem increases more rapidly at the four cor- 
ners than elsewhere, and at this point, and apparently to meet 
this emergency, the phellogen layer of the cork-wing arises. 
A layer of collenchymatic cells extending entirely around 
the bast cells and joining those under the epidermis becomes 
the phellogen layer of the cork-cells. In using the word 
collenchymatic here, it must be understood as referring 
merely to the shape and thickness of the wall, and not to its 
nature as permanent tissue. The entire cells of the rind are 
up to this time in a growing, changing condition. 

The origin of the cork-cells may be plainly seen on a 
section cut at a distance of 25 centimeters from the tip. Here 
at the points marked e e^ on fig. 23, may be seen very dis- 
tinctly the last wall formed in the phellogen cells. It is ex- 
tremely thin, while the opposite wall of the same cell is very 
thick. In order to follow the course of growth, the sections 
were treated as recommended by Sanio,^rst placed in am- 
monia, then carefully washed and mounted in glycerine. 
The rapid growth of the phellogen pushes out the corner 
cells carrying the bast cells, a break of the epidermis occurs 
on either side, see b A, of fig. 23 ; this goes on till a wing of 
some size projects from each corner. The usual narrow plate 
cells mark the end of the season's growth. It is seldom, 
however, that the second season adds very much to the size 
of the wing. In the variety ovata, which lacks the bast 
fibers, the second season's growth of cork-cells appears to 
spread out from the outer phellogen cells of the first, so the 
circumference is increased with but very little outlay of ma- 
terial. (See fig. 24.) 

Taking up now E. alatus, there are four sharp thin 
wings extending along the iriternodes, not at the corners, 
but as nearly as may be exactly between them. The bright 
green of the assimilating cells shows in strips between the 
wings, forming a peculiar contrast in color with the brown of 
the wings. The stnicture of the rind diflfers from that of the 
varieties already described. The stem is sharply four-an- 
gled, but the chlorophyll-holding cells extend entirely around 
It. They consist of several layers very similar in character 
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to the palisade cells of the leaf. There are no bast cells in the 
corners. The beginning of the wing takes place ordinarily 
after the internode has reached its length. The first indica- 
tion of it externally is a little line of Drown flecks at equal 
distances from the ridges at the comers. These may easily 
be mistaken for lenticels, but on examination they are found 
to be the first stages of the wing which originates directly 
from the stomata. These are distributed thickly and evenly 
over the surface, are sunken quite deep, as is usual on stems 
or leaves with a thick cuticle. 

This line of brown spots extends along the entire inter- 
node, and a cross section through the middle of one of them 
fives the appearance as in fig. 25. One or two thin sections 
istant from this strikes across the end of the brown fleck 
and shows its stomatic origin (see fig. 26). In fig. 25, the 
cells marked d are the phellogen cells, and by contrasting 
diflferent sections it is seen that these originate in the chloro- 
phyll-holding cells under the air space, and at least three or 
four layers below those lining it. In this way the cells im- 
mediately about the air space are pushed out by the growing 
cork cells, are more or less broken, and form a debris around 
the openings of the stomata (see a in figs. 25 and 26). In 
fig. 26 this debris comes from the chlorophyll-holding cells 
of the central portion which have been shoved over to the 
end. This exudation is the peculiar mark of this species, for 
it is sufficient to form a ridge on either side through which 
the wing pushes its way, and when grown appears to rest in 
it as in a sort of socket. That this socket forms no part of 
the wing, is seen from the fact that if the latter be forcibly 
broken from the stem, the socket always remains, and can 
only be removed by cutting. (See fig. 28, d,) Continuing 
now the description from the stage seen in fig. 25, new cells 
are rapidly thrown oflTby the phellogen layer toward the cir- 
cumference, -and these appear between the ridges in a wedge 
shape at first, but the phellogen layer rapidly increases the 
number of its cells by dividing radially, so that the wedge 
grows rapidly broader at the base. The plate cells mark the 
end of the year's growth ; the second season it is again re- 
sumed and continued during the entire summer, quite as 
much material being expended in this way as in the preced- 
ing summer, and from the same layer of cells. Th^re is gen- 
erally a difference in the color of the two parts of the wing, 
the second year's growth being lighter. The assimilation 
cells between the wings remain active until the third season » 
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at which time there often begins the formation of four new 
ones, which fill up the spaces between the old ones, and thus 
the whole surface of the stem becomes covered with a peri- 
derm, and the phellogen layer becomes continuous. In other 
cases the intervening spaces are not covered by means of a 
regular wing, but the cork formation seems to occur about 
the same time under all the stomata, so that after a time the 
whole surface is covered by an irregular periderm which 
grows up nearly even with the sharply projecting wedges of 
the wings. 

Euonymus Americanus has a rind very similar in struc- 
ture to that of alatus; it has, however, bast fibers in the 
corners, but they lie below the chlorophyll-holding cells. No 
wings have been discovered on this species, but it is rather a 
suggestive fact that on some young branches a line of cork 
growth often occurs running along the internode, neither in 
the middle between, nor exactly at, the corners of the stem, 
but close by these projecting corners. This growth never 
develops into more than a little brown ridge along under the 
green one of the corner. It is well known that Euonymus 
verrucosus has warty projections of cork, which are said to 
arise from lenticels, though at the time of their origin there 
is no appearance of periderm, unless the outer cylinder, 
which we have described as collenchymatic cells, be consid- 
ered periderm. 

Now, if the origin of the wing formation in the preceding 
five kinds of Euonymus has been correctly traced, it would 
seem that the usual statement made in reference to the peri- 
derm formation of Euonymus is not literally correct when 
applied to these five kinds. The periderm does not origin- 
ate from the epidermal cells, if by periderm is meant the 
corky growth covering older stems, but from certain layers 
of cells at a greater or less distance below the epidermis. 
The cells which are cut off from the epidermal layer form 
an additional support to the outer collenchymatic cylinder, 
which at first is only two layers in thickness. By means of 
these additional cells from the epidermis the number is in- 
creased often to six or seven layers. 

Biological Department^ University oj" Pennsylvania, 

Explanation of Plates xxii and xxv.— The first six figures 
represent diagrammatical ly the phases of growth of the wings of Quercus 
macrocarpa. The first four represent one year's growth, the fifth and 
sixth slightly different phanes of a stem of three year's growth; a a, the 
break of the periderm tissue along the line of the five angles; oo, the 
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secUons of original periderm tissue separated by these fissures; zz, the 
new tissue formed from the phellogen cells after the fissures occur ; y y, 
the girdle of narrow plate cells whose walls are of the same chemical na- 
ture as those of sections o 0, The lines between the points b b, in fies. 
2 and 3, show the band of cork-celb; after the first year's growth the 
whole circumference is covered by these bands. 

Fio. 7. Shows appearance of cross-section of a one-year-old stem in 
the region designated bj b 6, in hg, 2. Th^ letters correspond to those 
of fig. 2, except there is m this figure z, the parenchymatic cells of the 
primary cortex or rind, and m shows a cell which has recently divided, 
making three cells. 

Fio. 8. Cross-section of one-half of a wing in the stage represented 
in fig. 4. Lettered to correspond. 

Fio. 9. Cross-section 01 top of wing as represented in fig. 6, btem 
three years old; sketched after treatment with reagents, therefore walla 
somewhat distorted. 

Fio. 10. Cross section of a stem four years old, natural size. Lettered 
as the previous figureti. 

Figs. 11 to 13 inclusive. Acer carapestre. Fig. 11 shows outline of 
cross-section of first year's growth of stem ; x, a wing already straight- 
ened out along the margin, the hairs at h shewing that the epidermis 
is still preserv^ here. Letters correspond as far as possible to those of 
Querrus figures. 

Fio. 12. Anatomical sketch of cross-section of wing as represented 
in hf, 11 by the wings a^ a^. 

Fio. 13. Cross section of a two year's old stem, natural size. 

Fio. 14. Acer monspes^iulanum ; diagrammatic sketch of a cross- 
section of a two-year-old stem. Letters correspond nearly: /, fissure; 
z, first yearV wing ; x^, second year's wing. 

Fius. 15 to 19 inclusive. Liquidam^r styraciflua. Fig. 15. Ana- 
tomical sketch, in part diagrammatic, of beginnmg of wing : a, the fissure 
mt the opening of fenticel ; 6, fissure made by the cells growing below. 

Fio. 16. Cr(S8<section of second year'ri growth, exact outline; cut 
June 24th. a and 6, fissures as in hg, 15, b ; x, first year's wing ; x^, second 
year's wing ; y. narrow plate cells offirst year ; y^, uose of second year. 

Fig. 17. Cross section of two years' old stem. 

Fio. 18. Cross-section of four-years' stem. 

Fig. 19. Cross-section of six-years' stem. 

Fig. 20. Diagram of rind of R £urop«us and varieties, a, epider- 
mis; 6. outside collenchymatic cylinder; c,iu!*ide cylinder; d, chlorophyll 
holding cells; e, bast fibers in corner!) ; x, thecollenchymatic cells extend- 
ing to phloem cells. 

Fjo. 21. Corner of R Europeeus var. purpurea; cross-section cut 
from stem i cm long, a, epidermis ; 6, colorless cells below ; c, collen- 
chymatic cells of corner; d, chlorophyll-holding cells. 

Fig. 22. Same as 21, but cut at a distance of 3 cm. from tip of stem. 
Letters as in 21, except th.it the cells e can no longer be called collenchy- 
matic. 

Fig. 23. Same as 21, but cut at a distance of 25 cm. from tip of stem, 
a, section of cells burst away from the remaining part; 6 6, the breaks on 
each side ; e, bast cells now fully developed; e e, phellogen cells, one side 
of which still show their coUenchymatic origin ; /, elongated collenchy- 
matic cells. 

Fig. 24. Diagram of stem of E. ovata wing of first year's growth ; 
6, cork growth tif second year. 
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Fio. 25. £. alatus, beginnine of wing, a, debris formed by the re- 
mains of chlorophyll-holding celEs of stoma which lined the air space ; 6, 
heavy cuticle of epidermis in two sections as seen by ^ and l/^; e, epider- 
mis cell ; d, cells of phellogen layer ; e, chlorophyll-holding cells ; /, col- 
lenchvmatic cell ; o, opening of stoma. 

Fig. 26. Shows the origin of growth in fig. 25 more plainly : a, the 
debris thrown to the end ; b, cuticle ; c, epidermis; d, air space of stoma ; 
€, chlorophyll-holding cells. 

Fig. 27. Diagram of young stem of £. alatus, with only two wings 
started : a, epidermis and outer cylinder; 6, palisade cells; c, inner cyl- 
inder; «, young cells of phloem and cambium layer ; /, wood cells; g^ pith ; 
Xf wing broken off. 

Fig. 28. Sketch of cross section at early stage, showing how much 
is gained in circumference by the wing formation. Only two started and 
not far developed : a, epidermis ; 6, debris around the opening of the 
stoma; c, space with no epidermis where wing belongs; c2, wood; e, pith. 

Fig. 29. Same as 25, but represents the wing well started : x, wing ; 
y, phellogen cells; a, epidermis and outer cylinder; 6, palisade cells; c, 
inner cylinder ; d, cuticle and debris. 

Fig. 30. Sketch in outline of a two-year-old wing : a, the first; 6, the 
-second year's growth. 

Fig. 31. Cross-section of two-year-old stem : x, first year's growth of 
wing; y, second year's; a, little wing of second year. 



A tramp in the North Carolina mountains. II. 

L. N. JOHNSON. 

One of the first plants to catch the eye of a stranger in 
the mountains is the Rhododendron. Before we reached 
Asheville we began to notice its dark glossy leaves and 
beautiful pink clusters, brightening the woods along the 
track, and as we got further west it became abundant. 
All through the mountains we found the common R. maxi- 
mum, and we never tired of looking at it. In the lower val- 
lies it was past its prime, but on the highlands and along the 
ridges it was in full bloom, and the great thickets of dark 
green, thickly starred with the rose-colored flowers, were 
worth going tar to see. 

In Cashier's valley they find the purple-flowered R. Ca- 
tawbiense, but not a single flower could we find still hanging 
to its branch. 

Another, and the most interesting and remarkable mem- 
ber of the genus, is the R. Vaseyi. This, too, grows in 
Cashier's valley, over toward Chimney Top. We saw it 
growing with most of its interesting neighbors in the exten- 
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sive grounds of Mr. H. P. Kelsey, at Highlands. We are 
indebted to him for the facts concerning its history. 

It was discovered by Vasey, some ten years ago, near 
Webster, in Jackson county, and not long after in Cashier's 
valley. It belongs to a section of the genus most of whose 
representatives are Asiatic, and hence its discovery here was 
especially noteworthy. It has a bright pinkish corolla, and 
some of the lobes are spotted at the base, as in R. maximum. 
It differs markedly from our other rhododendrons in having 
deciduous leaves. 

Jackson county was believed to be the only locality for 
the species till Mr. S. T. Kelsey discovered it, growing in 
abundance on Grandfather Mt., Mitchell county, N. C. In 
each locality it foims great beds, and when in full bloom is 
said to be magnificent. In Jackson county it grows in rather 
low grounds, and intermingles with R. maximum, Azalea 
calendulacea, and A. aborescens, while on Grandfather Mt. 
it is massed with R. Catawbiense and Kalmia latifolia mostly. 
It grows almost on top of the mountain, at an elevation of 
nearly 6,000 feet. 

Growing with the Rhododendrons, and, of course, related 
to them, were the Azaleas, as we have mentioned. The 
large white blossoms of A. arborescens shed a delicious fra- 
grance along the river banks, but not till we reached the 
highest mountains did we find A. calendulacea still in bloom. 
On Wayah Bald, in the Nanteholas, we -at last came upon a 
thicket fairly ablaze with its brilliant flame-colored flowers. 
It is certainly the most showy species of the genus. The 
blossoms change their color with age, so one may find on the 
same hill-side flowers of every shade from scarlet to yellow. 
Both these species reach a height of a dozen feet or more. 

One can not fail to be impressed with the great size 
reached bv many of the Ericaceae in these mountains. Be- 
sides the Rhododendrons, Kalmias and Azaleas, which often 
reach the size of small trees, there are, among others, a tree- 
like Clethra (C. acuminata) and the Sorrel-tree (Oxy den- 
drum arboreum). We several times, from a distance, mis- 
took the long, fragrant white racemes of the former for those 
of the latter, but it was a careless blunder. The Clethra bears 
its racemes singly on the tips of the branches, while the long, 
one-sided sprays of the Sorrel-tree are clustered. The flow- 
ers of the latter, examined singly, are not particularly beau- 
tiful, being only white bells about the size and shape of the 
blossoms of Vaccinium, but when massed they present a 



320 BOTANICAL GAZETTB. [ December, 

striking appearance. We saw trees of this species which 
were probably thirty or forty feet high. It takes both its 
scientific and its common name from the sour taste of the 
leaves. 

We found the Vacciniums almost everywhere, some of 
them reaching almost to the dignity of small trees, and sev- 
eral possessing an interest to a hungry man aside from their 
botanical peculiarities. They were in fruit at the time of our 
visit, though not generally ripe. 

One of the most common plants along the water-courses 
was a puzzle to us for a time, especially as it was in full fruit. 
Its drooping branches were thickly set with alternate spinu- 
lose serrate evergreen leaves, arranged in two ranks, and be- 
neath were long, densely-packed racemes of green fruits, re- 
sembling those of Andromeda. It was at length identified 
as Leucothoe Catesbsei, which blossoms in May and June, 
fringing the streams with white. 

On the very top of Whiteside, growing on the rocks, in 
the moss, we found a beautiful little heath — Leiophyllum 
buxifolium. It reaches a height of only five or six inches, and 
its glossy evergreen leaves are closely matted together. We 
were, unfortunately, too late to find it in bloom, but, judging 
from the fruits, it must a month earlier be literally covered 
with the white flowers. 

It seemed like a glimpse of the New England woods to 
find, as we climbed the mountains, the ground along the 
road-side covered with the trailing arbutus. We found it on 
almost all the mountain-sides, and in a few places saw an- 
other old friend — the wintergreen. 

There were many other small Ericacea? in the woods — 
among them the Chimaphila maculata and the two Mono- 
tropas, but doubtless the most interesting member of the fam- 
ily in all this region is the Shortia galacifolia. This did not 
come within the range of our tramp, but we were fortunate 
enough to see it growing at Mr. Kelsey's, and to obtain 
specimens. The history of the plant is perhaps not familiar 
to many of our readers. 

It was discovered years ago and described (I think from 
a specimen in fruit), but the exact locality was forgotten, 
and all efibrts to rediscover it failed till within a few years. 
Now it is known that in one locality at least it exists in abun- 
dance, and it is somewhat of a puzzle how it remained un- 
known so long. 

We ascertained what was possible in regard to its habitat 
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from Mr. Kelsey, who visited the region last spring and col- 
lected many specimens, both plants and flowers. We can 
not do better than let him tell the story in his own words. 
He says : "Its native habitat is on or near the banks of the 
Jocassee (lower Whitewater) river, in Jocassee valley, 
Oconee county, S. C, about thirty-three miles from High- 
lands. When I was there — the middle of March — ^it was in 
full bloom and covered the banks of the river by acres, and 
extended up and down the river more or less for three miles. 
In places it grew in solid beds like the Galax aphylla. This 
one locality, as far as is known, is the only place where Shor- 
tia grows in the world, and until quite lately its real presence 
here was not positively known and determined." 

It was growing in abundance on his place, in the shade 
along the banks of a little brook, where it had been trans- 
planted. With it grew the Galax aphylla, with which we 
had already become familiar. It was easy to see how Shor- 
tia gets its name galacifolia. The leaf very closely resem- 
bles that of Galax in general appearance, though the latter 
is heart-shaped at the base and crenately-toothed, while the 
former is nearly orbicular and serrate, with rounded mucro- 
nate-tipped teeth. In each all the leaves are gathered in a rad- 
ical cluster. While to one familiar with both the differences 
are plain, we could see that it would be very easy, on a hasty 
examination, to confuse Shortia with Galax, when not in 
flower. May not this partly explain why it has not sooner 
been recognized? It seems likely that it must exist in other 
parts of that region, but the chances are certainly in favor of 
its being overlooked, from this resemblance to Galax, which 
is abundant almost everj where in the mountains. This is 
especially true on account of its very early time of flowering 
— before most of the spring flowers are out. 

As for the flowers themselves, we only saw a single dried 
specimen, so our description is not worth much. If I mis- 
take not, there rises a slender scape-like stalk from the clus- 
ter of radical leaves, and this bears a single blossom about 
three-fourths of an inch in diameter. The dried flower re- 
sembled slightly that of Chimaphila, and like that was white. 

In closing this brief account of some Ericaceae of the 
mountains, we would call attention to the great number 
which bear evergreen leaves. Not only are there many 
small ones like the wintergreen and the Arbutus, but the 
great masses of Rhododendrons, Kalmias and others, roust 
keep the woods green all the winter through. 

£vansion^ III. 
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BRIEFER ARTICLES. 

Some Maine plants.— A residence of two months dui ing the past sum- 
mer in Dennysville, Me., very near the " jumping-off place/* known as 
Sail Bock, the most eastern extremity of the United States, and sundry 
excursions botanical and piscatorial along the coast for fifty miles or more, 
brought to light a few botanical facts of interest 

Euphrasia officinalis, previously collected on the Plains of Abraham, 
near Quebec, of very dense, compact habit, here occurs in great abund- 
ance, so as to be quite conspicuous along the roadsides, and even over 
the pastures, but loose and branching. It is not found farther inland 
than twenty miles, but extends along the coast as far as Marchion. 

Rubus ChamasmoruSt the cloud-berry, known among the natives as 
** baked-apple," occurs in sphagnous swamps in such quantities as to be 
brought to the stores for sale, though not very attractive to most of us. 
Mr. Kennan says that the Siberian variety is much more palatable. I 
had hitherto seen this only on some of the summits of the White Mount- 
ains. 

Empetrum nigrum occurs also abundantly in company with the last. 

Bhinanthus Orista-OaUi is a troublesome weed in the fields and pas- 
tures within a few miles of the coast, its inflated seed-vessel rendering it 
quite conspicuous in fruit 

Mertensia maritima is found sparingly along the sandy borders of sea- 
beaches, and has been noted as far west as York, Me.— J. W. Ohickebing, 
Jr., Wcuhington, D, C. 

An erratum.— In the record of Br. Gray's careful determinations of 
the Gamopetalss of Dr. Palmer's Jalisco plants, included in my *' Contri- 
bution xiv" (Proc. Amer. Acad, xxii), there occurs a single error which 
I desire to correct On page 432, under Cacalia tussUaginoides, the ** ex 
char.*' should be erased, leaving the determination, as Dr. Gray intended 
it to be, "Cacalia tussilaginoides, HBK. Nov. Gen. & Spec. 4.168? " The 
first reading was as given'after bis examination of the material in the Kew 
Herbarium, where he found Coulter's Zimapan specimen, to which he re- 
fers as intermediate between Palmer'^ and the original plant as described 
by Humboldt and Bonpland. In Paris he found the very specimen upon 
which the species was founded, but this left him still in doubt as to the iden- 
tity of Palmer's plant with it In consideration, however, of the deciduous 
character of tomentum generally (which in this case is, as described, thin 
and rather scanty — ^^ folia subtus tenuiter cano-tomentosa " ) and the ten- 
dency of the foliage in Cacalia to vary, he deemed it prudent to let his Kew 
determination stand, and ended his note to me with, "Just print that 
name with an ?. " In correcting the proofs in accordance with his latest 
conclusions I neglected to dele the ** ex char." as I should have done.— 
Sesemo Watson, Cambridge, Mass, 
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Some Indiana planU.— Viola pedata L., var. bioohr Gray. This hand- 
some variety is found to a limited extent on the sand ridges east of Ham- 
mond, Lake county. I have as yet found it in but one locality, near the 
Michigan Central Railroad, and have transplanted it to the flower garden. 
It blossomed a second time in the garden the past summer. It was trans- 
planted while in flower, as that is the only time the variety can be dis- 
tinguished amid the great abundance of the common form, which grows 
by the acre in the open sandy grounds. 

Cnieus undulaha Gray. Sand ridges near Pine Station. The plant 
is not very canescent, only whitish. It is from one to two feet high, most 
commonly from twelve to iifteen inches, and usually with a single head. 
I had noticed this plant for some time, but had passed it by as the com- 
mon pasture thistle {Cnieus pumilus Torr.). But not being quite satisfied 
with so superficial a determination, and a botanical friend collecting with 
me having asked its name, in order to be sure of a right answer, it was 
examined critically, and found to be as above. It is not a matter of sur- 
prise to find it in the neighborhood of Chicago, as so many of the plants 
regarded as belonging fartlier north come up to the south end of Lake 
Michigan. It seems less white-woolly than the described form, but hi 
structure of involucre and leaves is identical. In canescence it by no 
means equals its neighbor, C, Pttcheri Torr. The latter grows close by 
the shore of the lake, in the comparatively naked sand ridges, where the 
wind has free play, and is often partly buried in the drifting sand, while 
C. undulattis frequents the ridges away from the shore, more or less cov- 
ered by a variety of plants. 

Bjgonia pendtUa Lindl. occurs in the damper grounds amid the 
pines of the same neighborhood. The flowers are white, or but faintly 
tinged with pink. 

Solanum rodratum Dunal. Near Liverpool, Lake county, by the Fort 
Wayne railroad. Only a few plants were seen, evidently introduced by 
the railroad. Should it become thoroughly established, it would be a 
very troublesome weed, on account of its prickly habit. 

Cedar Lake, near Crown Point, has furnished two specimens of Pota- 
mogeton that I have not found elsewhere in the vicinity of Chicago, 
P, Robbirmi Oakee, and P. praiongtu Wulfen. On account of the number 
of species, the lake is good collecting ground for this genus and other 
aquatics. 

It is not very difficult to find here Ceralophyilwn demertum L. in fruit, 
though I have locked for fruit by the liour in other localities. In fact, I 
have never found it but once or twice in fruit before the summer of 
1886.— R J. Hill, Englewood, III, 
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CURRENT LITERATURE. 



Orlirln of floral stmctiires.^ 

ThiB is Na 68 of the " IntematioDAl Scientific Series." There are 
many figures of flowers and their parts, and many observations on the 
characters, insect relations and variations of flowers, which have a valoe 
quite distinct from that of the theory which is advanced. 

Having laid aside the most fruitful principles which have been ap- 
plied to the elucidation of floral mechanisms, the author goes back to the 
"monde ambiant" of Qeoffroy Saint Hilaire, and undertakes to account 
for the forms of flowers as the direct result of insect agency. Insects stim- 
ulate ''the flowers till they become thoroughly adapted to their visitors.'' 
Conversely, the neglect of insects is ''accompanied by corresponding deg- 
radations in the perianth, stamens and pollen." The flower, " if it be vis- 
ited by many, will presumably take a form corresponding to the result- 
ant of the forces brought to bear upon it; if visited by few, it will shape 
itself in accordance with the requirements of its principal visitors." 
This considers flowers as developing in a way subservient to the usee of 
insects, instead of as utilizing them as servants. Adaptations for cross- 
ing, being the result of the direct agency of insects, have nothing to do 
with any advantage resulting from cross-fertilization. The Darwinian 
theories of natural selection and of cross-fertilization are thus wholly repu- 
diated. But we are so far from being convinced that insects have given 
rise to useful variations that we even doubt whether they have induced 
any of the modifications which have been appropriated through natural 
selection. Moreover, it is easy to show that the characters of flowers are 
not what they would be expected to be acx^ording to the theory. In re- 
gard to irregularity be says : " The immediate causes, I repeat, I could 
recognize in the weight of the insect in front, the local irritation behind, 
due to the thrust of the insect's head and probing for nectar, coupled 
with the absence of all strains upon the sides." 

But in stemotribe flowers the part which the insect touches the least 
is the strongest developed. Thus, in Papilionacese the banner is quite as 
large as the two lower petals together, and often as large as tlie four 
others, and is largest in those flowers in which it touches the insect the 
least The labellum of orchids is a similar case, and its enlargement, in- 
stead of being a result of its use as a landing after inversion, is rather the 
cause of the inversion. The theory involves equal disregard of the func- 
tion of the expanded parts of flowers and of the conditions under which 
they were developed. As an example of a flower in the first stage of ir- 
regularity, the author cites Verbascum, a descendant of the ancient zygo- 
morphous type of Personates. The two genera with which it forms the 

> HiNSLow, Rev. Oboroe.— The Origin of Floral Structarefl Uiroagh Insect and oUter 
Agenolet. pp. xz, 350. New York : D. Appleton & Co. 1888. 
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VerbMcese are didynamous, and it is evidently of that t3r])e. The corolla 
has become so shallow as to expose the stamens so that insects could 
light upon them, and the fifth stamen has resumed its antheriferous 
function. The enlargement of the lower lobe and the unequal length of 
the stamens, instead of indicating an incipient stage, as the author sup- 
poses, refer rather to a former condition. Although it is evident that 
natural selection must act, at least until after dissemination, we are told» 
in chap, xzzii, that " the principal period of the struggle for life takes 
place in the seedling stage, before any varietal and specific characters 
have appeared.*' The search for the reason of the auUiors views is re- 
warded in this chapter, where we read : ''I must confess, it (natural selec- 
tion) conveys nothing definite to my mind.'' Having observed that in- 
sects have something to do with the forms of flowers, the author is thus 
under the subjective necessity of referring these forms to their direct in- 
stead of their selective influence. However, the book can not be said to 
be without an important theoretical bearing, since it tends to support the 
view that but for the principle of selection the theory of evolution would 
be where Lamarck left it — R. 



NOTES AND NEWS. 

A VOLCMB on the folklore of plants, by T. F. Thiselton Dyer, is an- 
nounced from the press of Appleton •& Co. 

The B0TANI8CHE8 Centralblatt, which has for so lone been pub- 
lished by Theodor Fischer, has been transferred to the house of the Georu- 
der Qotthelft 

Mb. B. Frank Leeds reports Euphorbia peplus as spreading rapidly 
in Santa Clara county, California. £. Lathy r is, m the same region, at- 
tains a height of six or seven feet 

Ir IS interesting to note that one fourth the present membership of 
the Society for the Promotion of Agricultural Science is composed of 
botanists, and that so large a part as one-third of the papers pnnted in 
the proceedings for 1888 are botanical. 

Mr. F. H. Knowlton has in preparation a manual of palseobotany, 
which he hopes to have ready for the press b^ the end of the following 
year. The work will be illustrated from American material as far as pos- 
sible, and will give an account of all the orders, and, when possible, the 
genera, of fossil plants. 

The Western Society of NATrRALisTs met at the University of 
Illinois, October 24 and 25. A number of papers were read, relating to 
the teaching of botany. The following botanists were present and took 
part in the discussions: J. (\ Arthur, Purdue University; W. J. Beal, 
Agricultural College of Michigan; T. J. Burrill, University of Illinois; 
D. II. Campbell, Indiana University; John M. Coulter, Wabash College; 
Stanley Coulter, Purdue Universitv; Thomas McBride, Iowa University; 
W. H. Hatch, Rock Island; Charles Bobertson, CarHnville, III 
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Fixe specimens of silicified* wood (unnamed), suitable for cabineiB 
and for microscopic study, have been sent us by Mr. Edgar Cherry, of 
Santa Rosa, California. He speaks of a petrified forest thirteen miles 
from Santa Rosa, covering twenty acres, and containing many large tree 
trunks in excellent preservation. 

Rev. A. B. Hervey, of Taunton, Mass., recently became president of 
St. Lawrence University, Canton, N. Y. He is the author of •* Sea mosses : 
an introduction to the study of marine algse/'and has, from time to time, 
rendered botany good service by translating works from the German. 
We hope his new duties will not draw his attention away from botanical 
pursuits. 

During the past season, Mr. F. H. Kuowlton has been collecting 
fossil plants in the National Park, and has had excellent success. He 
writes of some slabs of stone a foot square containing half-a-dozen or 
more perfect leaves, ferns in fruUy and other prizes. In addition to the 
collections of fossil plants, he found time to gather living species, some 
of which are new to science. 

Mr. Peter Henderson, the well-known seedsman and florist of New 
York city, holds the opinion that a knowledge of general botany is of 
special service to the floriculturist, and emphasizes his conviction by of- 
fering a prize of $100 for the best herbarium of native plants presented 
by a member of the Society of American Florists. The prize is to be 
awarded at the annual meeting of 1889. 

Eberdt has reinvestigated the conclusions heretofore reached as to 
the influence of light in the formation of the palisade i>arenchyma of the 
leaf. In opposition to the statement of Stahl, the writer agrees in the 
main with Haberlandt, that it is less the sunlight which brings about the 
formation of the palisade than the variation in assimilation and transpira- 
tion. Especially is this true of the land plants, in which he concludes 
the illummation is unimportant except as it determines these other func- 
tions. (See abstract in Bot. Centralblatt, xxxv, 332.) 

Very complete herbarium specimens, including fruits and seeds, ac- 
companied with dissections, both dry and in alcohol, are being prepared 
by if. Buysman, of Middelburg, Holland, and sold at twenty cents esch, 
or forty cents for tropical species. Seta will be arranged to meet the 
wishes of purchasers. Mr. Buysman has been preparing and distributing 
such collections for some time, and his work has been commended by 
such eminent botanists as Professors Morren,de Bary, Engler, Ouderoans 
and Rauwenhoff*. He will be glad to correspond (in English) with a«y 
person willing to supply material for the distribution. Reasonable com- 
pensation is oflered for fine material. 

In the revised Gray's Manual, which is to be ready for the press 
next month, is lo be included a revision of the Hepaticee by Dr. Lucien 
M. Underwood. This will be of great advantage to students, as it will 
make more accessible diagnostic descriptions of these interesting plants, 
and, we hope, encourage their collection and study. There will be con- 
siderable changes from the '* Catalog " published by the Illinois Labora- 
tory of Natural History for Dr. Underwood some years ago, as much ma- 
terial has been accumulated since then. We wish a similar revision of 
the mosses might have been included. They can hardly be said to be 
suitably provided for by the Manual of Lesquereuz and James. 
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Dr. Alfred Fischer has demonstrated in an important research on 
▼aiious species of trees that glucose is a constant form of reserve mate- 
riaL The uniform statement of the text-books heretofore has been that 
all the glucose is transformed into starch for storage. But a study of 
twigs 01 trees in winter, using Fehling'tt solution, demonstrates clearly 
the presence of glucose. It is especially abundant in the cortex, but oc- 
curs also in the wood and pith, it is found either in dead cells (t.«., those 
which have lost their protoplasm), or in the cell walls. It dees not occur 
in living cells. Dr. Fischer is of the opinion that it mu^t be considered 
as material which has escaped, by its presence in these placrs^, transform- 
ation into starch. For the paper, see Botanische Zeiiung, xlvi, 405. 

M. Prillieux has announced to the French Academy of Sciences 
(Comptes Rendus, cvii. 447) the successful issue of an experiment with 
•* Boraeaux mixture "—a watery solution of nulphate of c<>pi>cr and lime — 
in the treatment of the potato- rot Of the treated plants all the tubers were 
healthy, while of the untreated more than 32 per cent, were affected. It 
would seem from ihe tenor of M. Prillieux' note that this was the first 
successful experiment in this direction ; but this is not l)orne out by the 
report of Prof. Scribner for 1887 (Dej>arlment of Agriculture, p. 331), 
which indicates the publication in 18^6 of ex}>eriment8 which were at 
least encoura^ng. The department therefore sent out a circular sug- 
gesting the trial of this remedy for the rot, but received no replies. 

DeVriss has suggested' a new application of his well known method 
of plasmolvsis, which may prove of much use to chemists in settling the 
formulas of organic substances. The method is essentially the determin- 
ation of the molecular weight of an unknown substance by comparing 
itaplasmolysing power with that of some substance whose molecular 
weight is known. DeVries illustrates the prix^ess by determining the mole- 
cular weight of " rafl^ose," a sugar discovered in 1876, and fur which three 
possible formulas have been given. Solutions of cane sugar were prepared 
of definite strength, and likewise of raffino^e. The purple epidermal cells 
on the under side of the leaf of Tradescantia discolor were uced as an indi- 
cator. On comparing the isotonic coefficients of the substances, a mole- 
cular weight of 595.7 was obtained for raffinose. This agret s almost ex- 
actly with the weight assigned by one of the formula^, viz., 5D4, and set- 
tles the composition as CjsIIs^Oic. 

Prof. Halsted, of the Agricultural College, Ames, Iowa, is profie- 
cuUng a special studv of American weeds, and desires reports upon the 
worst (say twenty) 01 these plant pests in any given UK-ality. A full list 
of the synonyms of common names for each s{>ecies will add greatly to 
the value of the report It will, of course, l>e no easy task to balance the 
points in favor of, and against, some kinds of weeds, but upon this ac- 
count the deductions from the several reports will be all the more valu- 
able. The work of determining the range, exteut of injury, and methods 
of eradication of our weeds must depend largely upon local observations 
extended over long periods of time, and we trust our fellow botan- 
ists and other interested readers will gladly aid in furnishing the detired 
information. Any one having a duplicate hx^al printed list of plants or 
of a county or even a state, can most readily answer the quPhtion, Which 
are your worst weeds? by checking off the specios,l)egiumug with one (1) 
for the worst, and so on as far as possible. Satisfactory cre<lit will oe 
given to all who are pleased to aid in a more complete knowledge of the 
weeds of Americji. 



1 Bot. ZeiU xlTi. 898. 
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The proceedings of the Society for the Promotion of Agrioaltond 
Science for the 1888 meeting have been distributed. The botanical sub- 
jects are as follows : Flora of the jack-pine plains of Michigan, by W. J. 
fieal, chiefly an enumeration of seventy- two of the most characteristic 
species of that region; Not'^s on fungus diseases in Massachusetts in 1888, 
by W. Q. Farlow — an account of the first appearance at Newton, Mass., 
the present year, of Sphaceloma ampelinum, the anthracnose of the grape, 
and its destructive character, of the alarming extension of the hollyhock 
disease, Puccinia Malvacearum, since its first appearance in 1886, also 
notes on Peronospora viticola and ^cidium Fraxini; in the two topics, 
Potato flowers and fruit, and Tomato flowers and fruits, B. D. Halsted 
notes the sparsity of pollen in some varieties of [potatoes, and the uni- 
formity of tne number of parts of the tomato flowers on the same plant 
with the slightly less number of cavities in the fruit; Some preliminary 
notes upon the relation of our native and naturalized flowering plants to 
soil and climate, by W. R. Lazenby; New observations on the fungus of 
black rot of grapes, and Successful treatment of black rot, by F. L. Serib- 
ner : A further study of the dandelion : a phase of evolution, by £. L. 
Sturtevant: to which may be added G. C. Cald well's paper on the Present 
aspects of the question of the direct utility of the free nitrogen of the at- 
mosphere for plant food. 



Be. Istvanffi, of Klausenburg, describes (Bot. Centralblatt, 
343) methods for preparing various sorts of fungi. In alcohol one can 
preserve smaller fungi which are desired only for microscopic researches, 
Gasteromycetes most Ascomycetes, of the Hymenomycetes the colorless 
AgaricinesQ and Polyporei but never the Boleti, and the Hydnei, Cla- 
variei, Theliphorei and Tremellini. Salt water preserves the color and 
form better than alcohol, but preserves only for a short time. In addi- 
tion to this fluid, a 0.1 p. c. solution of corrosive sublimate and a 2 p. c 
solution of boric acid have been found useful. But the most diflicult to 
preserve are the large Agaricinese. For these the writer describes in de- 
tail the •' section method.'' These fungi are best collect>ed in clear weather 
immediately following a rain. They should be prepared the same day as 
collected, or, if this is not possible, they may be preserved for one or two 
days by being placed between moss under a bell jar. Spore preparations 
are to be made in the well-known way, and fixed by floating the PAP^r, in 
the case of dark-spored species, in a fixative made of alcohol (zOO gm.), 
sandarac (5 gm.), mastic (10 ^ra.) and Canada balsam (10 gm). In the 
case of the white spored species, the fixative should be sprayed on with 
an atomizer, or they may be floated in a solution of i gm. of cooking- 
gelatin in 100 gm. 01 20 p. c. alcohol, kept warm on a water bath. For the 
reception of the sections a gelatinized paper is to be prepared. For this 
purpose dissolve 100 gm. of gelatin in 500 gm. of water, and spread the 
hot solution as thickly and evenly as possible on strong white paper; dry 
the paper on a line and keep under pressure. A longitudinal section 
through the center of the fundus (0.5-1 mm. thick) is laid upon the pa- 
per after first moistening it. The whole of the membrane of the pileos 
and that of the stipe are also mounted on the pmper after removing the 
flesh. The sections are then dried as ordinarily. For further detaiU the 
paper must be consulted. Compare also this journal, xii. 271. 
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Archaeopnyton Newl)erryanum,Bnttonon, 

171 
ArdisiaTitercklieliiill, 74 

Ariscema triphyllum. scrKlliy of, 232 
Arthur, J. C, to Kurope, 137; return, 195 
Asclepias tuberoBtt. var. llexnosa* 234, 

Asplenium iTera-pax, 77 

Assimilation, conditions of, 84 
Aster, double, 27y 
Australia, imported fruit treej*. 304 
Asalea nudifluia, 230 



B 



Bailey, Jacob Whif men, biography. 118 
Bailey, L H., appoint men t, 138; toRorope, 

196Mectures. 23 
Baker. W., appointment, 28 
Baker's "Fern Allies." 22 
Balfour, Bay ley, appointment, 106 
Barberry, destruction of, 137 
Bark, 240. 281. 812 
Bauhinia PansatnaUinat 27; itn* 

toelcrnslana. 27 
Bees snd flowers, effect of wind on. 88 
Beleropone Patvaatnalana, 75 
Berbens repens, Purclnia on, 126 
Beikeley. tVpes of. 802 
Berthoud, E. L., collecting, 46 
Be»eey, C. E , to Europe. 171 ; " Orasees and 

forage plants of Nebraska," 172 



Bibliography, X W^ Bailey, 121 ;^Gray, 280 
Biograpby, ^ - - - 
Gray, 49 



, J. W. 



Bailey. 118; DeBary, 50; 



Biological laboratory, new marine. 220 
Blepbsripappus Iflevls* 73. $eaber, var. 

Isevii, 7s 
Boswell, J. T. I..t. 69 
Botanical Society, German, 125 
Bovista. Massee on, 171 
Brandegee'B " Flora of Sta. Barbara Isls.," 

303 
Brasenia peltata, Scbrenk on, 70 
Bread, fermentation of. 140 
Brendel's " Flora i eorians." 48 
Bretfeld, H. Freiherr von, f. 137 
Brown University, gift to, 127 
Brunella vulgaris, 154 
Bryn Mawr. professorship of botany, 247 
Buchloe dactyloides, 215 
Bucbtien's " Development of prothallium 

of fiquisetum," 20 
Bundle sheath, function of, In root. 248 
Burgess' ** How to study botany," 277 



C 



Cacalia tussilaginoides, a correction. 322 

CacUce«D of N. A. desert, 262 

Calcium salts, Schlmper on r61e of, 189 

Calcutta, botanic garden at, 107 

Calea trlcliotonia, 299 

CaUfomia, Euphorbias, 325; Hepaticae. 112; 

LeConte on flora of coast Islands, 24 ; 

flowers of, 136 
Callltricbe. Infloresence of. 236. 296 
Campanula Americana and insecb), 225 
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Campbell, D. H., appointment, 247; return 
from Europe, 196; "Suiiuiug living nu- 

clti," 104 

Camptoiheclum Ameslce, 202 

Cumpyloputf Henrici, 197 

Caimdi, tiora ot Jamcb bay, 115 

CapUeum, variabiliiy of trull, 231 

CarUoi'8 " Keviaiuu Ues iSptiaigues de 1' 
Amerique du Nord," GO 

Carex, ablata, 82; aduHta, var. congata, 
88 ; aperla, »4 ; apcrui, bb ; var. minor, 
»5 ; arctaia vnr. Kaxoui, ^7 ; bolau 
derl, var. spaTnijiura, b7; liuckleyi, »t>; 
canescens, bo ; caiu'seeiis, var. ttlpicola, 
8«; var. »phxni9ta<hua, «6; var. vUilm, 
8<»; var 'vulKarli*. fe(J; curia, v.r. 
brunnc*ctnf, isti, Ucweyana, var tipar- 
Biaora» 67 ; llavu, 83 ; var. mluor, 
84; var. recierostrata, hX; jniji- 
da. 82; grisva. hJ ; var. augu6(Uulia, si; 
var. tplobOHU* 85; var. uiimtr, tii; 
Haydtiui, m; Juiiicboiii, var. K^racll- 
i»,m; Uixijiora. Sri: Liiidoui, var lu- 
certa, 69; luridaX retrori*a, 
88; paiisa, 8J ; Hufurdu, ©6; ro^ea, 
var? ArkaiBHaiia, 87; shIiuu, var.? 
robUSta, 87; iymtUni, 88; ^itlivcro- 
sluchya, 8ti . hlru-ia, v^r. decora, 8j ; 
triceps, vnr. 9|ullllU» 8H ; vUUn*, bO 

Carter'h "-.Synopsih ot Medical Botauy ol U. 
8. " 277 

Castalia Lelberj^l, 124 

Castillu's lliuslrHUuneii," 217 

CephalaothuH occideii talis, Meehan on. 48 

Chara compreMBa (fotbil), 156; of N. 
Idahu, ibo 

China, flora of. 279 , . , 

Chloroph>ll, Moore on epidermal, 24; of 
young fruit, 279 

Chromolf uciies, Courchet on. 279 

ChryHochlamys CSuatOMiialtecana, 
26 

Ciciita m^culata, death from, 1J8 

Cieukowfclii, L. von.t. 23 

Cinchona, Kusby on, 23 

Cieisiogamy In OrchulH, Ridley on, 138 

Clover rust, 301 

Cobeea triflora, 75 

Coca, RuHby on, 171 

Coelopienrura imelinl, 145; marltl- 
mnnit 145 

Colliiib' ^Dame and) "Flora Middlesex co., 
Mass.,' 278 

CompobiUB, elastic filaments of. 230 ; irreg- 
larity in lubifloral, 2.il ; of N. A. des- 
ert, 263; of N. C. mountains, 270; a 
poUonous species, 219 

C«>Dlotherium diplodielia, 14 

Conjugation of Splrogyra, 280 

Convolvulus sepium, abnormal, 127 

Cork wings, development of, 249, 281, 812 

Corn, pollination of, 212 

Covllle, F. v., appointment, 195 

Creiaceous flora, 70 

Croft's •• List of Texas planU." 137 

Crozier, A. A., appoiuunent. 137 

Cy-topus Bini, 57; caudidus, 66; cubicus. 
57; FortulactE, 57 

D 

Damatophora necatrix, 15 

Dame and Collins. "Flora of Middlesex 

CO., Mass.," 27S 
Dallinger, W. U., resignation, !95 
l>ate palm fungus, 211 



Dawson's " Fossil woods of the northwest,** 

66; "Geological history of planus" 167 
Day's "Catalogue of Niagara phints,* 247 
Defiary, Ueiunch Anton, f. 46; biography, 

59; Dudley on death of, 64; "lectures 

on bacteria," 134 
Delamare, Dr., t, 5^7 ; * * Flora Miquelon* 

ensis." 168 
Delphinium, color variatioo in, 216; and 

Insecu, 228 
Dentaria laciuiata and multifida, 234 
Desert plants of N. A., 258 
Debmiiisof N. C, 278 
De>modium canescens, 152 
Dichognmy, cause and siguificance. 237 
Dickson, Ur. Alex., f. 40 
Diininella KltSKeraldl, 197 
Diervilia rivul'«rlB, 191 
Dleiz's " Development of flowers and fruit 

of Typha." 40 
Discom>ceies. Phillips on British. 46 
DiseH^e8of plains, 44, 106. lo7, 193, 196,211, 

327 
Di&porum, nomenclature of, 162 
Dortssausia, DeTonl's revi.sioii of, 138 
Don«tenia Choconiana, var. latefi:rif€>* 

11a, 76 
Drudes "Atlas der Pflanzeuverbreituug," 

103 
Drving botanical specimens In sand. 272 
Dudley, W, K., return from Eun»pe, 195; 

"Plants of L4fcclLawanna ana Wyoming 

Valleys," 104 

E 

Klaters of Eqnlsetnm, 176 
Kncelia plelMtocepliala* 189 

Kugelmann's" Collected works," 102 
Engler and Prantl's "Die nataniche Pflan- 

zenfamillen," 24. 133 
Ephedra, siruciure of stem. 265 
Epidermis, Moore on chlorophyll in, 24 
E<iui!ietum, spore dissemination, 173 
Erigeron T'^veedyl, 17 
Eryngium annatum, 141; articula- 

tum. 142; l^lorlclanuiil, 142 ; p«- 

tiolatum. 141 ; var. urmafum, 141; Tar. 

junci/nlium, 142; Vatteyl, 142. 
Erythrtea Cenuurlum. 231 
iLuonymus aUtus. cork wings, 312 ; £ur(^ 

pie us. cork wings, 312 
Euphorbia, Califoniian. 325: serpyllifoUa. 

exploding fruits. 271 
Exchange Club. 36. 13i, 160, 161. 210; for 

Thallophytes, 129 



Farlow's "Memoir of Tackerman." 104; 

"Supplemental list of works on N. A. 

fungi," 172 
Farlow and Seymour's "Host Index of 

fungi," 245 
Fermentation of bread, 140 
Ferns, Stout herbarium, 127; Yates on, 70 
Fertilizaiion (See pollination) 
Fissideus. measurements of cells, 99 
Fixing growing points, 8 
FleUher's " Smuts attacking wheat," 185 
Folk- lore of plants. Dyer on, 325 
Fontlnalis flacclday 201 ; If oinrellllt 

200 
Forestry, convention, 70 ; Michigan com* 

mlaalon, 19i 
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ForeittP, and rainfall, 47 ; succetaion of In 

Michigan. 239 
FoMil flora of Dukota group. 70: Chara, 156 
Fruit, chloroph) It of. -2:9 : exploding. 271 ; 

trees liDpoited into Aablialla, ^04 
Fnrhala. ron I formed, 18 
Fncua. apical tell of, 170 
Fungi, parasitic, of Missonri, 213; photo- 

grapbmtr, 137; prcparliig fnr ht-rltari- 

om, 8*J8; iyiK*6 of iiirtlt* herhailum, 

3» 2 : \^ inter herbarium, /;9 
Fungicides, bulletin on, 1?J 

G 

Galloway. B, T.. appointment, 247 
Garden, ro^al botantcul. at Calcutta, 107; 

at Trinidad, rviM>rl of. 279 
Gentianact a*, propos- d mt n«».niph. 3f4 
Gtc»gr»pl U»\ <1iMin ution. 1'4. 4f.. '^9, 94, 95, 

ll.\ 2 h. 269. SIM. 318. 322. 8.'3. 32^ 
Geranium mat ulatum rud iuM-cth. 'JU3 
Germ of houihem cattle plague, iiilling;* 

on. las 
GlUon's ' Trees of Reading. Maia.," 70 
Gluc«»>e. storage in tree»», 327 
GootUle, G. L., appointment, 140; lectures 

on forests. 1(5 
GofT on phyr-iology of roots, 137 
Gonol'.bus veiutinus. var. calyclnnst 

189 

Got saiea tliyraolcltfa, 1^ 

(iotilngcn botany nt Inixerslty of, 287 

Grape. Vlala and RavHS on blnck rot, 44 : 
noteiioik Illinois, 1»'» : Vialaon I'. S., 107 

Graphlola PhaMiicic 211 

Gras*i, exjH-rnnental mation for. 69, 1(7; 
syn< psiK of Panlcum, 96; Vtt>»ey and 
fckribner on new ni^ecle*, 47 

Gray. ANi.t. 2\38; bibliojfTHphy. 2V); bl- 
c»giaph>,49: uofi4e*of. 21h; |n (larden- 
cr s rnroiiJcle, ltt8; In Journal o( K*>t- 
any. lu> ; JbNikeron, 139: ltt».t >*riiinx. 
lO.S; memorial of American Academy, 
2X), memorml chapter Agi»^*iz Hf>«M.('iH- 
lloii. 172. memorial by IlMiVHrd Inl- 
▼er*ltv. 137; memoriHrmeetintf of Thil- 
adelpnla Academy. 24**: jMpM'nal reni- 
inl(>c»-nc»«» of 17»^: re»s4)lntioiM on death 
of. 231 •.'32; le!(lim«.iUHl l<». hO 

Gray*!* •• Klrmenf* of Boiauy,'* 41 ; " Man 
ual," H« i»alioa' of ihe rc\l'«ed. .\2Ct: 
" Noten on p<»l\ petsloim frenera snd 
ortler*." 1 Ui; •• S>nopiu-«l Flora— Gam- 
oi>etHla', 172 

Greene on nomenclature, 136 

<freen*'rl«* fnl'nines. 14 

Grimaldia Callfornlca, 114 

UuatemNla. undescritHd plants from. 26, 
74, las, 199 

II 

Haberer's " Li«.tof Tlfca p'liM^." 21h 

Hackc< on AiMlroiM>gt>!i. 2i4 

Ilallowell. Mt^>> >. M.. in Berlin, 46; return 

from Eun»|K.*. 1U'» 
HaKfe«l. H I) , article* In rhantaiiquan, 

137; •* Biilb-iifi tH.tnnlcul dep'l." 172; 

on ('fi)tfornlA Mowen» l..i» 
llanbii'la parvlflora. 2'.>9 
Hsrpal>re ruplcola. irt 
Ilarvartl ('iiivei'<uy. itummer m'Ium)] of bot 

any, !*».'» 
Hennlow "• " Orij^f n of floral ittnicture*.' ' 324 
Uepatlcie, new ('alifornlan, 112 



I 



Uerbariaro, BnT(>man*s specimens, S26; 
ca«>e. 16 ; Curilii, types of. .(ri: exchange, 
99; Henderf4>n prue..;j(i; Philadelphia 
Aradtmt. 137; prei-Mraiuni of fui gi for, 
828; Htout, of ferUK. 127 . Winter, .79 

HerAey, A. H., app<«inimeut, 326; titrasbur- 

f:er's "Prai ttcul Boisny," 1*4 
hcns |l•<>nu^. 73 : Inhiocarpus, 78, 204 
Hieraclnm Ho^varllll* 7:i 
llillebrandN " Flora oi Hawaiian Is ," 166 
Hom«lt.tl.e<-ium ^e^adariiaa;* iU2 
Hon*>^uckle. adaiaation uita iiii«eci8, 287; 

muttlaiion bv iuhect**. 39 
H<K.ker. Miss H.K.. to KuM»pe, 218 
Hmikt r hir J. l» , medal to, 24 
llnmphiey, J. K., apiH.iniment, 8(M 
Hll^nol•s " MnN<ih urn (iailha," 20, 246 
Huths •• Die Kleiii 11. nzen," 1(4 
II>drai>Ren,o)'ic<-tsot 4-ro^6•ienilization,236 
Hypnum yrtadaite, 2(2 

1 

Idaho, collecting in. 164 
Illinois. note>« on gra| is of. 95 
Imbedding, in paraflin, 5.61, 180, 158; In 

>-oap, 1% 
Immunity from contagion, 240 
Impatiens and inhe« \h. 208 
luaiana. Atsdemy of ixience, bot papers 

at, 72; plauih. 323 
Index t'Cminum. (9 
luM^ciis Hnd flowerh, 33, 39, 146, 151, 203, 287, 

228. 276 
Isoet«s. dt>«tributlon of, ^9; marlUma* 

94; Hexlcrana, V3 



James, J. F.. appointment, 248 

JamcK l>ay. Iloru 4»f. 115 

Journnlft: Ada Horil PetropolitanI, 72; 
American Naiuriili^l. 7ii; H4*tanli.chea 
Centralblalt. 2:h. .2.5; Bulletin Torrey 
HoiMnlcrti flub, t: 7.', Uk>, i:ui; (iarden 
and Fo^e^t. 47 ♦>■.♦, Ph. ITl Afs; Journal 
of Botany (Bm 1. 6\ '21^; Journal of 
B*»uinv iltril ), 70; Jtjurnal de B«>tan- 
ique. 1.1\ 2IH: Journal Ital. Agric 8ia- 
tioni. 70: Journnl of M>coUgy, 47; 
Kew Hulleiln. 1 7. 172: Piitouia. 24; 
^^e*^t a men* ho ^elcnIl^l, .'.J 

JungermaniM Bola««cl«rl, li3: Danl- 
Cola,lt3. Muelletl var. DauaeiB- 

tol«. 111; rubra, 113 

K 

Kohl, <}. F., editor Bol. Centralblatt, 278 

L 

Ijiblat.c, Kynn-dl«wclous. 2m> 

LaNiraiorv. <i<>u»ntfen. ^T ; marine, at 

\V«Hw1 .* Holl. ;'»»l : Oxford, 221; plan 

for oJ: .^trH.«.*''nri:, .ui'i; Tul.iUKeu, l; 

work, result- of ♦. 5 
I jc^tvdiH Bidwdlii -^tvlmr^tn"" ]r> 
I amourouxiH lnl«fc:«*rrlfna. \''\* 
I>«af. h)*-maii«>n of prtlwHlc ii*»m- .»:•» 
LeKtimhu»*iiie of N". « '. mtmnt.iii •>, *t>y ; root- 

tubercle* of, 21. l*"! 
I^'tdeb. lliiNert. t. 172 
l.,e*i»edt/a Vlo act-a l.'»2 
Lichens fr*>ni ^:a^ter 1j».. 91 
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lAfe-hiitoriet, Meebanon. 48: itady of. 192 
Light and pAliMde tissue. &26 
Ugtuticum apiifolium, 145; acopulorum, 

145 
Linaria and insects, 228 ; yulgaris, peloric, 

274 
Linnean society, centenary, 220 
Linum perenne, white-flowered, 215 
Liquidambar Scyraciflua. cork wings, 282 
Lonicera and insects, 237 
Luerssen, Dr. 0., appointment, 105 
Lorooperdon giganteus, nutritive value of, 

Lyford, J. C, lectures, 105 

M 

Macoun's (J.) "Catalogue of Canadian 

plants,*^ 276 
Macoun (J. M.) collecting trip, 71. 
Maine planU, 322. 
Mritple, black, 213. 

Marsilia iE^ptiaca, germination, 23 > 
Masters, M. T., election. 218 
Medicago, Uromyces on. 302 
Melampodlum toracliyKloMiiitii, 74 
Melampyrum, secretion of nectar by, lOti 
Melanconicie, Trail on, 171 
Mentha. Schrenk on, 218 
Michigan, comparison of £. and W. flora. 
238; forestry commission, 192; succes- 
sion of forests in, 239 
Micron, 218 

Microscopes, American vs. foreign, 38 
Mikania pjrramldata* 188 
Mildews, downy, of Iowa. 52 
Mimicry, Rothrock on, 196 ; seeds of Me- 
lampyrum. 106 

Mimosa •e«<|iiUaa:ata« 74 

Mimulus alatUH. 153 ; riageiis, 153 

Missouri, parasitic fungi. 213 

Mistleio, Jost on development, 219 

Mdbius' "Anatomy of leaves of Orchid- 
aceie," 71 

Monarda flstulosa. 154 

Morgan's " Mycological flora of Ohio val- 
ley," 69 

Morong, expedition to 8. A., 107, 132, 195 

Mosses, of Idaho, 164 ; new to North Amer- 
ica, 197. 241 

MQllers "Sphagnorum nov. descriptio," 68 

Musenium, 78; 

Muibh rooms, nutritive value. 71 

Mycological work in Dep'tof Agriculture, 14 

Mycologist, report of U. 8., 132 

Myriocarpa. futerospicata, 29; lietero- 
•tacliya, 29 

N 



Naturalists, botanists at western society of, 
825 

North Carolina, collecting in mountains, 
269. 818: Prunus pumila in, 93 

Nebraska, plants of. 301 

Nephrodiiim Xnercklielmll. 190 

Newbouldia lasvis. Schreuk on bark. 279 

NeweU's "Outlines of lessons in Botany," 
135 

New York. Agric Exp. 8ta. report, 70: city 
and vicinity, flora of. 171 ; report of bot- 
anist. 71 : 

Nomenclature, 272; Britton on, 235; De- 
Candolle on. 244; discussion. 161: 
Greene on. 136 ; Hackel on. 234. 243 ; of 
I>ispomm, 162 : of Nymphaea, 47, 70 



Mostooaoen of French herbaria, 248 
Nymphsea, nomenclature of, 47, 19 

O 

Odors of flowers, 98.300 

CEnothera albloaulis, odor, 300 

Ohio (Franklin oo.) flora, absenoe of Bri- 
caoesB, 235 

Oliver's "Structure of Trapella," 278 

Orchtdacese, Mobius on anatomy of leav^aa. 
71 ; and insects, 207 ; Ridley on fertili- 
sation, 138 _ 

Orthotrichum, Oronval on Venturi'e revla- 
lon of, 106 

Owen's " Catalogue of Nantucket pUnta,'* 
277 

Oxalis, subterranean shoots. 191 

Oxford, hot laboratory at. 224 

Oyster's new catalogue. 46 



PalfBObotanv, Knowlton's Manual an- 
nounced, 326 - .^ 
Palisade parenchyma, formation of, s26 
Palmer. Mexican collection, 69 
Palm, fungus on date. 211 ^ _^^ , 
Pammel's "Pollination of Phlomis and 

perforation of fl iwen," 276 
Pan«io. Dr. J., 1. 136 
Panicum. synopsis of. 96 
PapllionacesB and insects, 206 
Paraffin, imbedding in, 5. 61, 180. 158 
Peck's "Bulletin of New York Museum,'* 

72; " Report of botanist," 71 
Peloria of Linaria vulgaris. 274 
Periderm. 249, 281. 812 ^ _, „ 
Peronospora alta, 55; Arthuri. 55; caiothe- 
ca, 56; Claytonice, 54: eflTusa, 55; Eu- 
phorbise, 55 ; gangllformls. 54 : Oeranli. 
51; graminicola,d6; Ualstedll,68: Lap- 
ponlca, 1?2; leptoeperma, 55; Lophan- 
thl, 56; obducens, 53: parasitica. 54: 
Polygonl. 55; Potentillae. 54 : pygnuea. 
54: sordida. 56; Trifoliorum, 55; viU- 
cola, 15, 53 
Peruvisns, economic plants of ancient. 220 
Peucedanum Anstlnfei 208; Bram* 
deflrel, 210; Californicnm. 148; can- 
toy !• 78; t»ouiBetlll» 143 : Oeyeri. 
79; Orayl. 209: Henderaontt* 
210: Martliadalel, 142; varan- 
flrnstatiain, 143: mHU/olium, 209; nn- 
dicaule.79. Parlnlill, 209 : Prlstv 
lei, 209: Handtoersl* 79; ITa* 
•eyi, 144 ; ^iTatfionl, '209 
Pfeffer, W , portrait, plate I 
Pharelia lieterospeniia» 37 
Phellopterus Httoralls. 81 
Phillips' British Discomycetcs," 101 
Phoenix dactvllfera, fungus on, 211 
Phoma uvlcola. 16 
Photography of fungi. 137 
Phyllosticta labrusrie. 10 
Physalospora Bldwellii, stylospores of, 15 
Phytophthora infestans, 58 
PImpinella apiodora. 81 
Pitcairnia TiaercklielHittt 190 
Planchon, Morot's biography, 218 
Piarmolysin, new appircatlon of, 901 
Plowrighton British Oredlne« and I7stil«- 

ginea\ 108 
Plums, diseased, 193 
Pneumatodes. Jost on, 106 
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PodotdAdlum, 77: BoUnderi, 78 ; CftUfor- 

rioitanuin planto, 19 ; WhUe on, 41 
PoUen. oMuiiic bar forer. 188 ; fennliuaion 
and nMMarement, 388 ; mliCaiiee to ex- 
tornAl inflaenoat, 188; touflit bf lUk. 

PoUinfttloD. 148, 167: of corn, 342: ero«. 
oM«eti of, 161, 286 ; MOoadwT effwti of. 

PoljtridiQm oommane. pUUe ZVII: for- 

mofom. pi. XVn ; gimflllft, pi. XVn : 

Obloonae, 109 
Porter, T. C, to Boiope, 186 
Foitace on botantoal f pedmeat, 60 
Potato, rot, Bordeaoz mlxtare for. 837; 

nab, cauiM of. 106; tubar, Artburon, 

318; offloeof. 106 
Potoat*! '* List of N. C DMBildi," 278 
Poarridle. 15 

Prantl, appointment declined, 188 
Prinze, C. O., return. 19 
Pringibelm on — Imiietlon, 84 
Proeartee, nomendatore. 108 
Pioteida, manufaotnre of, 189 
Protogrny In UmbelUfen». 198 
Pronni Amerloana, dleeaee, 193: pumila in 

N. C. 96: VlrginiMDa, var. Icnco- 

cari»Af 288 
PModopbcBQlx, flfnree of, 280 
Pftladla rotnndifolla, 71 
ftocalea OnobrjcbIa, 158 
Pooelnla, gramlnia, cbances in boats by, 

385; mlrabiliHiina, 126; Pmnispinoaie, 

16 
Pyenantbemam lanoeolatam, 164 



Qoareos mscrocarpa, cork wings, 254 

R 

Bamalarla Tnlasnei, 16 

Rbapbides, Stabl on, 24 

Raman ia, 804 

Respiration, beat giren off in, 220 

Rbaoomitriom OreirAnntii» 196 

Rblsocarpec. systematlo position of. 28K 

Robinson's " Notes on Taphrina.** 68 

Roestelia penidUata, 16 

Roll's expedition, 172 

Roots, mecbanios of absorbing, 248 : pres- 

sore, Clark on, 219 
Rose, J. N.. appointment, 196 
Roees. black spot on, 196 
Raellia strepens. 154 
Rost, clorer. 801 : Dietel's enumeration of. 

28,804 

8 

flabbatia annularis, 153 

flaecardo's '^STlloge Pnngorum," 171 
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Page 5, last line, for " 1877 " read 1887. 

Page 9, lines 3 and 5 from bottom, for " Gothic " read L. 

Page 16. line 10 from top, for ** penicellau" read pcniauata. 

Page 3>. line 7 from top. for " sgs " read ga». 

I^ge 87. after P. heterosp*Tma insert n. tp. 

Page 40. line 4 from top. for " Schenck ** read Sehneek. 

Page 68, line 3 from bottom, read devHopment and morphology <tf. 

Page 68. after fmt-note 7. Insert p. 595. 

Page 182, line 8 from top, for " Cockrell " read Coek^rdL 

Page 147. foot note 7. for " Trop<eIum " read Tropmolum. 

Prfge 16 1, line 10 from bottom, for " Engelman's ^' read Engtlmaam*; 

Page 172. line 18 from bottom, for " pest " read hnu. 

Paice 175, line 18 from bottom, for " Sablou " read Snftbm. 

Page 200. line 7 from top, for " Crowdin " read (\owder*§. 

Page 218, line 5 from top, for " Schenk *' read Sehrenk. 

Page 218. line 14 from top, for ** Aug. 10 " read Aug. 3. 

Piffe 251. footnote for " w " read Mt. 



BOTANICAL GAZETTE, 1868. 



OR W. PFEFFER, 



BOTANICAL GAZETTE. .888. 



Plate III 




Qr^sciv» diX 



JUNGERMANIA DANICOLA. n. sp 



BOTANICAL GAZETTE. .888 



Plate IV, 




JUNGERMANIA RUBRA, n, $p. 



BOTANICAL GAZETTE. 1B88, 





JUNGERMANIA BOLANDERI, 



BOTANICAL GAZETTE. .888. 



Plate III 




QrdtbsoKe dUl 



JUNGERMANIA DANICOLA. n. sp 



BOTANICAL GAZETTE. .888 



Plate IV. 




JUNGERMANIA RUBRA, n. sp. 



Botanical gazette. .888. 



Plate V. 




(iottocK* dAl 



JUNGERMANIA BOLANDERI. n. sp. 



BOTANICAL GAZETTE. .888. 



Plate VI. 




JUNGERMANIA MUELLER!, var. DANAENSIS. n. var. 



BOTANICAL GA2ETTE 




CASTALIA LEIBERGI. 



BOTANICAL GAZETTE, .668, 







/Sir \ y 



FOERSTE on CROSS-FERTILIZATION 



BOTANICAL GAZETTE. M 




n^ 




MEWCOMBE 0" SPORES OF EQUISETUM 



BOTANICAL GAZETTE. ,86 




Stii del. 
BEBB on SALIX PHVLICOIOES ANO. 



BOTANICAL GAZETTE. .969- 





TRELEASE or. OXALIS. 



BOTANICAL GAZETTE. 




OICRANELLA FITZGERALOI. 



BOTANICAL GAZETTE, 




* ? 



CAMPYLOPUS HENRICI. 



BOTANICAL GAZETTE. 



^ ^ 



m 



Ml 




1 ^ 






RHACOMITRIUM OREGANUM. 



BOTANICAL GAZETTE, 




^ 



n 



(f) 



fr 



WEBERA CAMPTOTRACHELA, 



BOTANICAL GAZETTE, 




POLVTRICHUM »p. 



BOTANICAL GAZETTE. 




FONTINALIS HOWELLII, 



BOTANICAL GAZETTE, 




FONTINALIS FLACCIOA. 



BOTANICAL GAZETTE. i88S. 



/ i^ 





CAMPTOTHECIUM AMESI*. 



BOTANICAL GAZETTE, .1 




EV^NSof. EPHEDRA 



' I . 




GREGORV ON DEVEH 



-* 

J 




^ 






i^MENI OF CORK WINGS. 



> 



f 
I 
I 



BOT«NIC*L GAZETTE. . 



.)-■■' 




/fe-- 



^/■- 



GREGORY ON DEVELOPMENT OF CORK WINGS. 



i 



